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hazard involved handling 

storing any appreciable quantity 
nitrate base photographic film has been 
recognized for great many years. 
result, questions are frequently asked 
about the possible hazard storing small 
quantities the so-called still- 
camera negatives nitrate base. These 
were used past years variety 
roll film sizes such 135, 616, 620, 828, 
etc. well the form film pack 
and sheet film. far the author 
knows, these types film are longer 
produced nitrate support 
United States. However, many people 
have small collections nitrate nega- 
years, and few even years old. 
They are usually stored desks cup- 
boards without any special precautions. 

Small quantities amateur nitrate 
negatives have never been considered 
hazardous but the chemical stability 
cellulose nitrate low. The degree 
stability depends the particular film, 
its history, and its storage conditions. 
For these reasons not possible 
assure the photographer, that de- 
composition spontaneous combustion 
will never occur or, the other hand, 
that all nitrate negatives are dangerous 
and should copied and then destroyed. 
The truth lies somewhere between these 
two extremes. 


Received for publication February 25, 1953. 


the purpose this article at- 
tempt answer some the questions 
that arise concerning the storage small 
quantities nitrate film negatives from 
both the hazard and preservation stand- 
point. Are these nitrate negatives likely 
cause What quantity does 
constitute hazard? Where and how 
should they stored? What are the 
signs incipient decomposition? What 
special precautions are necessary pre- 
serve valuable nitrate negatives? Should 
they copied safety film? These 
questions are interest, not only 
amateur photographers, but also those 
science and industry who have small 
tives containing valuable records. 

The storage large quantities ni- 
trate films such aerial film, motion 
picture film, professional sheet film 
will not considered here. 


History Nitrate Film 


Cellulose nitrate containing over 13% 
nitrogen known guncotton and was 
first used explosives about 18451. Cei- 
lulose nitrate containing 10.5 12% 
nitrogen called pyroxylin and has been 
used plastics since about 1870. Py- 
roxylin very flammable but not ex- 
plosive. commonly 
known are still used for 
many household articles such foun- 


tain pens, spectacle frames, drawing in- 
struments, ping pong brush han- 
cases, buttons, and many others. 
These articles are flammable but are not 
considered hazardous ordinary house- 

Cellulose nitrate made for 
contains about 12% nitrogen and, like 
celluloid, very flammable but not ex- 
plosive. was first used for roll film 
1889 and for the first commercial 
motion picture film the 
motion picture industry grew and quan- 
tities nitrate film accumulated film 
exchanges number serious film fires 
occurred. Following the Ferguson build- 
ing film exchange fire Pittsburgh 
September 1909 the National Board 
Fire Underwriters established rigid regu- 
lations governing the handling and stor- 
age nitrate motion picture film. 
lar regulations were established for the 
storage nitrate X-ray and other 
trate photographic films about 1925. 
These regulations with 
are still force today, implemented 
many cases state laws and local ordi- 
nances. 


Another milestone the history 
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The standards the National Board 
Fire Underwriters for the storage 
nitrate X-ray film and nitrate sheet and 
roll film were 


About this same time research work 
cellulose acetate film 
base which the film manufacturers had 
been conducting for many years made 
possible supply safety X-ray film. The 
period 1930 1940 saw the gradual 
replacement nitrate safety base 
for most photographic films except mo- 
tion picture film, amateur roll film, and 
pack. Following World War 
additional improvements were made 
safety film base which permitted most 
manufacturers replace nitrate base for 
these products. 

Although the following table applies 
only films manufactured the East- 
man Kodak Company, may useful 
indication the approximate time 
when the use nitrate film base was 
discontinued. 

Safety film was general use several 
years earlier than these dates indicate 
because the transition from nitrate film 
was made gradually. the present time 
nitrate film base has almost ceased 


Date Last Nitrate 
Film Manufactured 
the Eastman Kodak Company 
the United 


1933 
1938 
1939 
1942 
1949 
1950 
1951 


Type Film 


X-ray film 

Roll film size 135 
Portrait and commercial sheet film 
Aerial film 

Roll film sizes 616, 620, 828, 
Motion picture film (35mm)* 


16mm motion picture film was never made nitrate base. 


nitrate film from the hazard standpoint 
was the Cleveland Clinic disaster which 
occurred May 1929 the result 
the storage large quantities nitrate 
base X-ray film under unsafe conditions. 


used the United States although 
few nitrate films may still supplied 
some manufacturers. The situation 
quite different most Europe and 
Asia where nitrate still the predomi- 
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nant base for photographic film. 
course, the substitution safety for 
nitrate film base manufacturing does 
not solve the problem storing exist- 
ing nitrate negatives. 


Film Used Amateur Still Cameras 

Roll film, with the exception the 
135 size, has approximately 0.0035-inch 
thick support coated the back with 
gelatin non-curling layer. Film packs are 
generally made with the same type 
film this roll film. The gelatin back- 
ing the film tends reduce flamma- 
bility and improve stability. 

Film the 135 size for 
ture camera use physically the same 
motion picture film. has 
approximately 0.0055-inch thick without 
gelatin backing and cut and perforat- 
similarly 35mm motion picture film. 
result was possible for dealers 
photographers buy nitrate motion pic- 
ture film bulk and respool 135 
magazines. For this reason there are prob- 
ably more nitrate 135 negatives 
existence than would otherwise the 
case. 


Nitrate commercial and portrait sheet 


film was made base approximately 
0.008-inch thick with gelatin anti-curl 
layer the back. 


The difference base 
tween these several types film 
practical importance nitrate film stor- 
age because the thicker the base, the 
greater the amount cellulose nitrate 
the film. The thicker films are more 
hazardous and more likely decompose 
with age. 


Hazardous Properties Nitrate Film 
The hazardous properties nitrate 

film are described detail the litera- 

ture and are only briefly reviewed 
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here. The most dangerous aspects 
nitrate film are: 
Ease ignition (including spon- 
taneous ignition). 
High rate combustion. 
Toxicity combustion products. 


The ignition temperature stable ni- 
trate film only about 300F compared 
with 600F 700F for paper, and 800F 
for safety film. Contact with 
heated electric light bulb lighted 
cigarette can cause the ignition 
trate film. Nitrate films which are un- 
stable result partial decomposi- 
tion with age improper storage con- 
ditions may ignite spontaneously tem- 
peratures low 120F. Spontaneous 
number fires nitrate motion pic- 
ture film storage vaults following periods 
hot summer weather’. 

Once ignition occurs nitrate film burns 
except concentrated jets water. 
Cellulose nitrate contains enough oxygen 
the molecule that fire cannot 
stopped the exclusion air. The 
nitrogen oxides and carbon monoxide 
given off burning nitrate film are 
very dangerous the quantity film 
Collections 
amateur film negatives are ordinarily 
not large enough fall this category. 


sive concentrations gas. 


nitrate negatives are much 
less hazardous than motion picture films, 
for example, because the former are usu- 
ally stored envelopes which reduces 
the mass film intimate contact and 
decreases the likelihood decomposi- 
tion ignition. Mention has also been 
made the advantage the gelatin 
backing some types roll film and 
sheet film. However, the most impor- 
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tant difference hazard between ama- 
teur and commercial nitrate film storage 
the very much smaller quantity 
ally involved. 


Decomposition Nitrate Film 

necessary review some the 
factors involved the decomposition 
nitrate film before discussing the storage 
problem order that the principles in- 
volved will understood. The chemi- 
cal stability cellulose nitrate depends 
great deal how made and its 
purity. However, the most stable cellu- 
decomposes slowly even 
with the evolution 
nitric oxide, nitrogen dioxide, and 
other 

The decomposition cellulose nitrate 
autocatalytic, the evolved gases acting 
catalysts accelerate further decom- 
This means that decompo- 
sition proceeds the reaction goes faster 
and faster unless these gases are allowed 
escape. This very important fac- 
tor film storage because means that 
the life nitrate film depends the 
ready escape these fumes. This 
one the reasons why 
sheet film negatives are more likely 
decompose than roll film 
negatives. also explains why quantity 
film close contact with itself, 
stack uninterleaved negatives, more 
apt decompose than individual films 
stored envelopes where the nitrogen 
oxides have better chance escape 
the air. 

The rate decomposition cellu- 
lose nitrate also very dependent 
temperature and moisture content. The 
temperature the reaction 
means that the rate decomposition 
approximately doubles for every in- 
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crease storage temperature. Moisture 
absorbed from the air, the amount 
humidity, also accelerates the decompo- 
sition reaction. The nitrogen dioxide 
given off the slow decomposition 
nitrate film powerful oxidizing agent 
and also forms nitric acid the presence 
moisture. attacks the film base, the 
gelatin the emulsion, and the silver 
the image. The film base gradually 
becomes yellow, then brown 
brittle and finally turns powder. The 
gelatin gradually hydrolyzed and de- 
graded until becomes sticky 
rendered water soluble. The silver image 
also becomes discolored and faded and 
finally disappears because various 
complex chemical reactions with the cel- 
lulose nitrate and gelatin decomposition 
products. decomposition 
products will also attack and damage 
films stored nearby. 

Cummings describe the follow- 
ing five stages nitrate motion picture 
film decomposition which are useful for 
comparison, although the appearance 
negatives may differ from 
that film 35mm rolls. (Fig. 


Figure Nitrate 35mm film stored small 
rolls illustrating different degrees decompo- 
sition. Left, film good condition. Center, 
film first second stage decomposition 
(film yellow-brown color and image partly 
faded). Right, film fourth fifth stages 
decomposition. 
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First discoloration with 
fading the picture image. 

Second emulsion becomes 
adhesive and the films tend stick 
together. 

Third film gas 
bubbles and emits noxious odor. 

Fourth Stage—The film soft, welded 
adjacent film and frequently cov- 
ered with viscous froth. 

Fifth film mass degener- 
ates partially entirely into 
brownish acrid powder. 


contains 


Film the second and third stages 
decomposition often brittle. (Fig. 
This type film brittleness 
nent and severe contrast the tem- 
porary decrease flexibility which oc- 
curs when film kept very low 
relative humidities. The odor mentioned 
under the third stage very character- 
istic decomposing cellulose nitrate 
nitric acid and once known easily 
recognized. less pronounced but still 
noticeable the second stage decom- 
position. 

Film the first and second stages 
decomposition can copied photogra- 
phically but only portions film the 
third stage may reproducible. Film 


and should immediately destroyed 
because the danger spontaneous 
combustion and chemical attack other 
negatives. 

One other factor concerning the de- 
composition nitrate film deserves men- 
tion. generally believed that faulty 
washing hastens the decomposition 
nitrate film. Fixing solutions are gen- 
erally acidic nature and seems rea- 
sonable that any acid remaining the 
film after processing would certainly tend 
speed decomposition. the same 
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time there little direct experimental 
evidence the effect photographic 
processing the stability nitrate film. 

The possible effect processing the 
decomposition nitrate film base should 
not confused with the very real effect 
processing the permanence the 
photographic image, regardless wheth- 
the support nitrate base, safety base, 
paper. fixing washing 
causes discoloration and fading the 
photographic image with age, particular- 
under warm humid This 
and other types chemical stain which 
occur negatives may confused with 
the early stages deterioration caused 
decomposition nitrate base. 

There are number facts about 
nitrate film decomposition which cannot 
satisfactorily explained. For 
ple, why are some nitrate films 
years old still good condition while 
others have decomposed the fifth stage 
storage conditions? Why nitrate films 


CAMERA 


Date 


years 


Figure Example nitrate sheet film nega- 
tive made 1925, now the second third 
stage decomposition. Photograph shows 
the negative viewed from back reflected 
light. Part original filing envelope was 
removed but part remained stuck gelatin 
backing. The film was very brittle and dis- 
colored, the emulsion water-soluble and sticky, 
and the image partly gone. 
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the same source and age same 
storage area differ widely degree 
decomposition? The only safe sson 
drawn that one can never entire- 
sure how long nitrate film will last. 
Decomposition not always gradual, 
since film which has remained appar- 
ently good condition for 
may badly decompose the course 
another year. 


History Nitrate Amateur 
Film Storage 


Although fires have resulted from the 
storage commercial quantities ni- 
trate X-ray film and professional sheet 
films, and fires are still occurring from 
time time nitrate motion picture 
film storage vaults, the author does not 
know any fire caused the storage 
such the amateur collects. 
This largely because the smaller 
amount cellulose nitrate involved and 
the fact that negatives are 

stored envelopes more ac- 
essible the air. Undoubtedly nitrate 

have caught fire accidentally 
from carelessness with cigarettes the 
like, but know case spon- 
taneous ignition this type film. This 
confirmed the following statement 
from letter Mr. Chester Babcock 
the National Fire Protection Associa- 
tion, Boston, Massachusetts, Mr. 
Cobb, Safety Director, Kodak Park 
Works, Eastman Kodak Company, dated 
September 30, 1952: 

have reviewed our files fire re- 
ports covering the last fifty years and 
find reports fires caused ni- 
trate negatives stored quantities 
that would customarily found 
homes where the film was 
used for amateur purposes. Although 
our fire record files are not complete, 
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have large volume fire ex- 
perience, and feel that the storage 
small quantities ordinary nitrate 
film amateurs had caused much 
any trouble, would show our 

trate film decomposition and that the 
evidence would all destroyed the 
fire which would then incorrectly 
tributed other causes. 

regards damage nitrate film neg- 
atives caused deterioration de- 
composition the base, there are also 
surprisingly 
Sheet film negatives the thicker ni- 
trate base have been found various 
decomposition but very few 
cases decomposition roll film nega- 
tives come our attention. 


may interest cite some 
specific examples. George Eastman 
House, 900 East Avenue, Rochester 
seum, has hundreds nitrate roll film 
negatives from Mr. Eastman’s personal 
collection made 1906-07 and still 
good condition. Another collection 
nitrate sheet film negatives made 1920- 
were recently found contain 
number films the first two three 
film collections other parts the 
country are known have badly deteri- 
orated much shorter periods, proba- 
bly because adverse storage conditions. 

The very much better record which 
has been established for preservation 
nitrate amateur negatives compared with 
motion picture films, undoubtedly, due 
the smaller quantity involved any 
one storage area and the practice keep- 
ing still negatives paper envelopes 
with better access the air. 
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Identification Nitrate Film 

Since different precautions 
guired for the storage nitrate and 
safety film important that one 
able distinguish the two types. Where 
all the negatives are 
treated nitrate film, not necessary 
identify those that are safety they 
are not valuable. However, safety films 
value should never stored with 
trate films and they may separated 
one the following methods identifi- 
cation. 

Edge more recent 
years has become the practice for film 
manufacturers print the word 
along the edge the film, 
latent image which visible after the 
film developed. This was not done 
the early years the industry. nega- 
tive which not edge printed 
should assumed nitrate base 
unless positive identification the con- 
trary established. 

Chemical Test For chemists 
there the well known diphenylamine 
test which may applied tiny piece 
film trimmed from the edge the 
negative. This method not described 
here because unsuitable for general 
use. Care must taken avoid error 
caused the minute amounts cellu- 
lose nitrate sometimes applied the 
surface safety film base help make 
the emulsion adhere. 

Float Test The specific grav- 
ity nitrate film base about 1.5 while 
that safety cellulose ester types film 
base 1.2 1.3. Consequently, 
inch punching from the corner 
bottle test tube containing inert 
liquid intermediate specific gravity, 
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safety. Trichlorethylene (specific grav- 
ity 1.477) recommended for this pur- 
pose. not necessary remove the 
emulsion gelatin backing make this 
test but the film should not wet. 

safety film can distinguished their 
burning properties but the test must 
made carefully because safety film does 
burn and small piece nitrate film 
burns much less vigorously than large 
piece. piece film approximately 
should trimmed from the 
edge the negative. should held 
vertically with tongs pliers the low- 
end over ash tray (at some dis- 
tance from other films). The piece 
film should then ignited with match 
the top. the film nitrate will 
burn rapidly and vigorously downward 
with bright yellow flame until 
pletely burned; the film safety will 
ignite only with difhculty and the flame 
will usually out shortly after the 
low, safety film may burn completely. 
Unless one experienced, 
should tried first nitrate and safety 
films known identity that the be- 
havior both types will understood. 


Storage Recommendations for 
Nitrate Negatives 


Fire Prevention 


The standards the National Board 
Fire Underwriters and the National 
Fire Protection Association for the stor- 
age nitrate films apply primarily 
the commercial storage films quan- 
tities the order 100 1000 pounds 
more, rather than the small quan- 
tities usually collected amateurs. The 
only regulations which might inter- 
preted applying amateurs are those 
paragraph the standards*, name- 
ly, 
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film negatives base- 
ments prohibited.” 

(b) “Film negatives storage 
process handling shall kept 
heavy manila envelopes, not 
ceeding twelve films enve- 
lope. Expanding 
not used.” 

The National Fire Protection Associa- 
tion standards specify that nitrate film 
metal cabinets vented the outside, and 
equipped with automatic water sprin- 
kler. Not more than 250 pounds per- 
mitted any single cabinet, and the 
exceeds 1000 pounds must 
stored approved vault. 

lower limit for the quantity 
trate film requiring approved storage cab- 
inets stated the standards. the 
opinion that several pounds 
nitrate film represents reasonable limit 
where proper precautions 
Where any appreciable quantity stored, 
the standards the National Fire Pro- 
tection Association should followed. 

The risk fire not great for small 
quantities nitrate film and probable 
that few people take any special precau- 
tions. However, even small chance 
fire should avoided and few simple 
precautions are recommended. The films 
should placed inside well vented small 
metal boxes cans each which stored 
separate vented box made Tran- 
site, plaster board, similar non-com- 
bustible insulating material. alterna- 
tive plan construct simple sectional- 
ized shelves, and line each compartment 
with the non-combustible insulating mate- 
rial. Each can film should stored 
separate insulated compartment. The 
storage location should away from any 
source heat such radiators, chimney, 
hot air ducts, light bulbs, etc., and prox- 
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imity readily combustible materials 
such curtains, clothing, paper, etc. 
should avoided. the event spon- 
taneous combustion the film any one 
container, the chance the fire spread- 
ing will then extremely small. 


Film Preservation 

The National Fire Protection 
tion standards for the storage nitrate 
films are concerned with the prevention 
fire and injury, not with preservation 
the Where nitrate film negatives 
value are being stored additional pre- 
cautions should taken for their preser- 
vation outlined below. More informa- 
tion may found the 

should 
classified according their value since 
this determines the trouble and expense 
which their care justifies. Such classifi- 
cation might include negatives passing 
interest, those moderate value, and 
those historical interest great value. 
Safety film negatives value should 
completely segregated from nitrate nega- 
tives because fumes from decomposing 
nitrate film can ruin safety negatives 
when they are stored together. 

Processing All films which are 
preserved for any length time 
must thoroughly fixed and washed be- 
cause residual processing chemicals may 
cause staining and fading the photo- 
negatives which were 
essed should not rewashed because, 
partial decomposition has occurred, the 
gelatin the emulsion may have become 
solubilized that water will destroy the 
image. Any nitrate negatives under sus- 
picion should copied safety film and 
the originals destroyed. More recent 
trate negatives known insufficiently 
fixed washed can refixed and re- 
washed trial the corner nega- 
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tive indicates that the emulsion still 
water insoluble. 

Envelopes Film negatives should 
stored envelopes, not over six nega- 
tives per envelope, and preferably only 
one. Nitrate roll film negatives, includ- 
ing 35mm, should not stored the 
form rolls because this retards the es- 
cape nitrogen oxide fumes. The 
tives should cut apart the film cut 
strips for envelopes. (Fig. The 
envelopes used should conform the re- 
the American Standards 
Association standard, Fil- 
ing Envelopes for Storing Processed 
Photographic Films, Plates, and 
obtainable 
American Standards Association, East 
45th Street, New York 17, N.Y. The 
essential requirements for negative en- 
velopes are that the paper and adhesives 
used free from harmful impurities and 
that all seams along the edge rather 
than down the center. (Fig. 

Atmospheric Conditions The 
most satisfactory conditions for the stor- 
age nitrate film negatives are about 
and 50% relative humidity. 
However, these conditions are not always 
easy obtain. The most important re- 
quirements are that relative humidities 
over 60% and temperatures over 
must avoided, since these conditions 
promote the decomposition nitrate film. 
Lower relative humidities favor nitrate 
stability but below about 25% relative 
humidity the gelatin the emulsion 
brittle and the film more apt crack 
roughly handled. This type brittle- 
ness not permanent and 
regained when the relative humidity rises. 

temperate climates, storage the 
main floors buildings away from out- 
side walls, heating pipes, etc., normally 
satisfactory. Basements are usually damp 
and attics are usually hot certain sea- 
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Figure 
film strips. 


Envelopes for storing two 35mm 


sons the year and neither those loca- 
tions should chosen for film storage. 
Where maximum life desired for valu- 
able films archives and museums, air 
conditioned storage approximately 
and 50% R.H. recommended. 
film stored below room temperature 
should kept closed container 
when withdrawn from storage until its 
temperature has risen above the dewpoint 
the outside air. This avoid any 
moisture condensation the film. 

very humid tropical climates, the 
preservation nitrate film for any length 
time difhcult problem without mod- 
ern air conditioning facilities. 
tors, particularly those containing foods, 
are generally too humid. the film 
dried some manner and then sealed 


Figure Album with individual folders. 
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container prevent the entry moist 
air, the escape nitrogen oxide fumes 
prevented. Under such conditions the 
best compromise store the film nega- 
tives along with activated silica gel 
can with slip-on cover, sealing the lid 
with adhesive tape and placing the can 
refrigerator other cool location. 
(Activated silica gel can purchased 
from chemical supply houses and some 
photographic dealers with instructions 
concerning exhaustion and reactivation.) 
The silica gel serves double purpose 
absorbing some the nitrogen oxide 
fumes evolved from the base well 
moisture present the film. 

the films are already high equiva- 
lent relative humidity they should sepa- 
rated some way that the drying effect 
the silica gel will reasonably 
form. Approximately two three ounces 
activated silica gel are required dry 
each pound film and paper from 
equivalent relative humidity 80% 
the film spreading out the envelopes 
containing negatives rack simple 
drying cabinet for one two hours. Air 
should heated just enough reduce 
the relative humidity about 40%, and 
circulated over the film. The films should 
then sealed with silica gel and stored 
described above. 

Another factor concerning air condi- 
tions which should considered film 
storage contamination small 
amounts hydrogen sulfide and sulfur 
dioxide which are frequently present 
These contaminants can cause gradual 
fading sulfiding the photographic 
image with either nitrate safety film. 

One the most im- 
portant precautions followed pre- 
serving nitrate films regular inspection. 
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This should done least once year 
unless decomposition suspected ad- 
verse climatic conditions are unavoid- 
able, which case inspection should 
every six months oftener. the first 
sign decomposition yellow discolor- 
ation, fading, odor nitric acid fumes, 
brittleness, stickiness the emulsion, 

the suspected negatives and those ad- 
joining should removed from the col 
lection, copied safety film desired 
and then destroyed. 


The signs nitrate film decomposi- 
tion are not always dependable the 
early stages. Yellow discoloration and 
fading may due improper processing 
atmospheric contaminants and may oc- 
cur with safety film well nitrate. 
the other hand, nitrate film decomposition 
may well advanced before ordi- 
narily detectable. 

Stability tests which require only 
inch punching from the negative may 
made assist the detection nitrate 
film decomposition (See Appendix). 
These tests indicate the iminence seri- 
ous decomposition that copy 
safety film can made while there 
still time. small amount apparatus 
and some chemical laboratory experience 
needed make stability tests but this 
practice highly recommended where 
valuable records exist nitrate film and 
not practical duplicate them all 
film. 

Copying valuable nitrate negatives 
safety film does not mean that all storage 
precautions can then 
Safety film has fire hazard; 
chemically stable and does not decom- 
pose with age does nitrate film. How- 
ever, safety film can damaged im- 
properly processed, stored some types 
envelopes, stored under very hu- 
mid conditions. 


ii 
+ 


Storage Nitrate Amateur Still-Camera Film 


Conclusions 

impossible predict the life 
nitrate films. Much depends the his- 
tory the particular film its manufac- 
ture, processing, and the particular stor- 
age conditions which has been sub- 
jected. Nitrate films may decompose 
less than five years under some conditions, 
but with proper care life many years 
may expected. Nevertheless film rec- 
ords permanent value must eventually 
copied safety film they are 
preserved indefinitely. This should 
done gradually while the originals are still 
good physical condition. 

The statements and recommendations 
this paper are made effort help 
amateurs the safe storage and preserva- 
tion their nitrate negatives. They are 
based upon what believe are the best 
sources information but account 
the varying properties different makes 
and types film and the different cir- 
cumstances under which they may 
kept, cannot make any guarantees 
that accidents image loss will occur. 
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Summary 

film negatives the quantities normally 
not considered dangerous provided that 
simple precautions are taken. The Na- 
tional Fire Protection Association has 
record such films ever having 
caused fires homes. For quantities 
film greater than several pounds ap- 
proved storage cabinet should used 
required the standards the Na- 
tional Fire Protection Association. 

brief history nitrate film storage 
given and film decomposition with age 
described. Storage recommendations 
are made which include considerations 
film preservation well fire pre- 
not possible predict 
the life nitrate negatives but, with 
proper care, they should last for many 
years. Copying the most valuable nega- 
tives safety film can done gradu- 
ally while the originals are still good 
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Film Decomposition Tests 


more, the authors described rather ex- 
ECENTLY the attention film investigation the stability 
brarians was directed two storage and outlined the details 
tests developed England, under test procedures which they have 
auspices the British Government’s useful. Further information con- 
Chemical Research and Development the use these tests and the re- 
Establishment and the Department the sults obtained may secured from the 
Government Chemist. Report No. Film Institute, 164 Shaftesbury 
“The Surveillance London, W.C.2, England. This 
graph Record Film During Storage,” organization maintained part 
Hutchison, Ellis, and grant from the British Government. 


Recommended Tests 


Two recommended tests for predicting the (b) cylindrical double-walled copper air 
future condition nitrate film storage 100 deep and 100 diameter. 
the Alizarin Red Heat Test and the Micro- The metal lid lagged with asbestos composi- 
Crucible Test. These are described briefly thick and contains central hole 


below: take thermometer and six holes, 12-mm 
diameter, suitably arranged take six testing 
Alizarin Red Heat Test tubes. The outer jacket the bath fitted 
this test small punching the film with reflux condenser. 
approximately diameter and weighing (c) supply rubber rings give con- 
pended alizarin red test paper moistened (d) supply large size filter papers 


with solution glycerine water. The tube (Whatman, No. 2). 

time noted for the development acid vapors Preparation the Test Paper 

indicated color change the test paper. This conveniently prepared impregnat- 

ing sheet filter paper with 0.1% solution 

alizarin red indicator water which has 
(a) Glass tube closed one end and ap- added ammonia per 100 ml. 

proximately length and The solution allowed drain off and the 

nal diameter fitted with stopper edges the paper are subsequently discarded. 

length and such diameter that when paper may then air dried but should 

ered with one thickness test papers makes heated for min the steam oven 

close sliding fit the tube. the before use, drive off any traces free am- 

stopper should then the tube. monia. 


Apparatus 


Reprinted from Soc. Mot. Pict. and Tel. Eng., 54, 268-274, March 1950, permission the Society 
Motion Picture and Television Engineers 
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Method 

The outer jacket the bath charged with 
about pure xylene and heat applied 
means small gas burner. When tem- 
perature conditions are steady the thermometer 


should read 


the meantime six tubes, described 
(a) under Apparatus, are prepared for test. In- 
each placed punching the film under 
test, the punching being diameter and 
weighing about mg. strip test paper 
cut such width that when wrapped 
around the stopper the whole the latter 
covered without any overlap which 
would spoil the snug fit the tube. The test 
paper then moistened with 50% solution 
glycerine water. Each tube fitted with 
rubber ring, the position which adjusted 
that the part the tube containing the test 
paper wholly outside the bath. 

With all tubes position the bath the 
temperature and time are noted. The tubes are 
kept under constant observation, necessary 
for rather more than one hour. 

The color the test paper prepared de- 
scribed maroon, which, the presence 
acid vapors, either bleached becomes 
pale yellow. The change well marked and 
readily observed: for the purposes this test, 
the time minutes required for positive re- 
sult taken when the lower edge the paper 
approximately in. 


RESULTS 


Alizarin 


Red Heat Test 


min and over 


Under min but 
not under min 


Under min but 
not under min 


Under min 


Micro-Crucible Test 
(after 168 hr) 


Under 10% 


10% and over 
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Note 

The apparatus described can suitably in- 
creased size that more than six samples 
can tested one time. 


Note 

tube removed after test while the 
other tubes are position, the vacant hole 
must closed with cork bung. 


Micro-Crucible Test 


This test involves the determination the 
loss weight punching cinema film 
when heated small porcelain crucible 
ventilated oven maintained 


The crucibles are capacity and are 
obtainable from Royal Worcester Porcelain 
Co., indirectly through laboratory supply 
firms. 


disc film approximately 0.25-in. 
diameter and weight about punched 
out the film question and transferred 
the crucible weighed the nearest 0.01 mg. 
The combined weight crucible and film 
then determined accurately, also 0.01 mg, 
and the weight film found difference. 


The crucible and film are then heated 
ventilated oven maintained and the 
combined weight determined 168 and 300 
hr. The loss weight then calculated 
percentage the original weight the film. 


SENTENCE 
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years 


year 


months 
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CHARLES MARESH 


Microscopical Laboratory, American Cyanamid Co., 


Introduction 


NFRARED film became commercially 

available 1931. Since then has 
found many uses. Infrared photogra- 
has proved useful the study 
varicose veins, superficial tumors, cir- 
rhosis and thrombosis blood vessels. 
value any condition where the 
opacity the skin prevents making clear 
photographs. Tholl* has used infrared 
contact photography for the examination 
questioned documents. This method 
can utilized other fields such 
criminology, philately, and botany. In- 
frared film used for distant haze pene- 
tration and produce 
commercial, architectural and landscape 
photography. used detect camou- 
flaged installations during air reconnais- 
sance. (Much effort has been expended 
toward matching the infrared reflectance 
properties textile fabrics, paints and 
building materials with those natural 
substances such chlorophyll and min- 
eral substances.) Infrared photography 
has been used for weed control and de- 
foliation research detect when chloro- 
phyll Additional applica- 
tions are given the summary. 


Infrared Photomicrography 
Infrared sensitive plates and films have 
been used successfully 


Chemical Division, Bound Brook, New Jersey 


Many substances that are 
strongly absorbing opaque the vis- 
ual range are relatively transparent 
infrared. Thus the infrared sensitized 
emulsion transforms the invisible infra- 
red image into one that visible. Al- 
though use infrared photomicrog- 
raphy entails decreased resolving power, 
the photomicrographs often are more re- 
vealing structure. Such photography 
limited that portion the infrared 
spectrum which transmitted the 
glass lens system the microscope, and 
also limited the spectral response 
the emulsion. Infrared photographic 
material available for the wavelength 
range 800 1200 millimicrons. This 
the near infrared region, which glass 
lenses transmit sufficiently for photogra- 
phy. Lens systems have become avail- 
able for transmitting longer infrared 
wavelengths. 

ultraviolet translating microscope 
has been developed Land 
the Polaroid Corporation. This instru- 
ment transforms ultraviolet image into 
colored image, the color which can 
related the ultraviolet transmittance 
characteristics the substance under ob- 
servation. The same could, undoubted- 
ly, worked out for the infrared, 
for any region the electromagnetic 
spectrum. 
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Whereas the use photographic 
emulsion detector ideal way 
recording what the eye cannot see, 
certain are sometimes encoun- 
tered. With opaque subjects, for ex- 
photograph where focus. The in- 
frared converter tube becomes 
valuable aid such instances. The de- 
velopment the infrared image con- 
verter tube has made possible view 
the effects infrared radiation out 
about 1300 millimicrons directly. Where 
photomicrography required, the image 
formed the phosphor-coated screen 
portion the tube may photographed 
directly with ordinary film or, infrared 
sensitive material may substituted for 
the image converter tube suitable op- 
tical means. 


Electron Infrared Image 
Converter Tube 

Figure shows the early British tube 
manufactured according the British 
patent No. 326,200 issued Holst. 
the simplest type manufactured, and 
the type used this laboratory. 
perfectly satisfactory for infrared image 
conversion, but not satisfactory for some 
applications discussed later. The 
tube was developed for the British armed 
service early 1940. The top and 
bottom windows are optically 
trons are emitted the bottom window 
and pass the phosphor-coated plate, 
5mm 

Figure diagram the tube. This 
tube requires 4,000 6,000 volts for 
operation. Infrared radiation falling 
the silver-caesium oxide 
photocathode will release electrons pro- 
portion the amount radiation. These 
electrons are accelerated the applica- 
tion the high voltage and travel 


Figure British Service Tube CV144. 


straight lines the phosphor-coated 
anode, fluorescent screen called 
here, where they form fluorescent image 
corresponding the infrared image. 


The high voltage required may 


plied 4,000 6,000 volt neon-sign 
transformer. dry voltaic battery, such 
the Zamboni pile, vibrator power 
unit, also have been suggested sources 
for the high voltage. The power supply 


sensitive layer 


Diagram infra-red image-converter tube 


Figure 


Diagram British Service Tube CV144. 
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used this laboratory* shown 
Figure Since very low current 
required for operation the tube, 
desirable for safety reasons use low- 
current power supply such the one 
shown here. This supply with 
high internal impedance. 


POWER SUPPLY CIRCUIT 
FOR OPERATION INFRA RED CONVERTOR TUBE C.V.-147-148 


RESISTORS-EACH 


2.4meg 1/2 WATT 


CONTROL. 


FILS. 
and PILOT 


Figure High voltage, low current power 
supply for British Service Tube CV144. 
Other applications the electron im- 
age converter tube have been discussed 
recently Lawrence and Ken- 
neth and Jenkins and 
The use for wave- 
length conversion has already been men- 
tioned. The cathode composition can 
chosen make the tube sensitive 
any electromagnetic radiation from x-rays 
infrared rays, therefore, images pro- 
duced the cathode wide range 
invisible radiations can seen photo- 
graphed the fluorescent anode position. 
second use, namely, image intensifica- 
tion, natural follow-up. For 1:1 
ratio the size the image falling 
the cathode the size the image 
the fluorescent anode, the image 
The third use, namely, fast shutter, 


WOUND. 
VOLTAGE 


Charles Maresh 


bit more subtle, but very interesting. 
the insertion grid into the tube 
that controls the flow electrons from 
the cathode, the tube can used 
fast optical shutter. The Kerr cell has 
been the most widely used shutter for 
high-speed photography date. Expo- 
sures second have been made 
with it. 
capable second exposures, and 
much improvement expected its efh- 
ciency along these lines. use suit- 
able external deflector coils, the electron 
beam the image converter 
moved smeared out across 
rescent screen, and this way, records 
similar those produced with drum 
cameras can obtained. simultane- 
ous shuttering and scanning, series 
rescent screen, for example, six pictures 
two rows three. This can used 
reduce the rate which film must 
moved record movement under 
observation. Separations time can 
second. 

Another type tube made 
country the RCA Figure 
shows diagram this tube (upper 


The image converter also 


INCHES 


Figure American, British, and German 
electron image converter tubes. 


Designed Charles Warren, Consulting Engineer, Mali Drive. North Plainfield, New Jersey. 
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right) along with the 
American and German tubes. The Ger- 
man tube (lower right) was not avail- 
able this country. The has 
electrostatic 
The left side the tube the cathode 
which emits electrons when excited 
infrared radiation. Additional electrodes, 
variously placed within the 
reducing pin cushion distortion, focus 
the electron image small phosphor- 
coated plano-convex lens. Voltages 
15, 100, 600, and 4,000 are required 
for proper focusing the electron image. 
This the type tube used 
the Armour Research Foun- 
dation Chicago for infrared 
crography, and Bausch Lomb for 
experimental model, described later. 

Investigators America have used the 
RCA take single shot exposures 
second. The main difficulty 
with this tube, when used fast shut- 
ter, the light leakage through the tube. 
overcome fogging, infrared filter 
may used conjunction with ortho- 
chromatic film. was found impossible 
get sufhcient radiation onto object 
second. 

New tubes have recently been de- 
signed for high-speed photographic ap- 
plications. These are the so-called Mul- 
lard Tubes, one which shown 
Figure Their construction shown 
detail Figure The photocathode 
and screen are optically flat end 
plates. The grid electrode, which con- 
sists layer aluminum glass, 
inside the tube. Three 
image converter tube types are manu- 
factured. The 1200 series provides 
for photocathode 30mm diameter 
and viewing screen 115mm diameter. 
This diode tube with photocathodes 
sensitive daylight and blue radiation 


seen 


Figure 
tube. 


Mullard 1201 image converter 


incandescent and near infrared ra- 
diation. The triode image 
converter especially designed for high- 
speed photography. This tube provides 
for 25mm diameter photocathode and 
115mm diameter viewing screen. The 
1202 series tube 1:1 magnifi- 
cation diode tube with photocathodes 
sensitive daylight and blue radiation 
radiation. The effective diameters 
photocathode and phosphorescent screens 
are 28mm. These tubes are considerably 
larger than the others described here. 
The tubes are available with both the 
Sb-O-Cs and Ag-O-Cs types photo- 
cathode elements. Figure shows the 
relative spectral sensitivities these types 
cathodes. The Cs-O-Ag layer sensi- 
tive wavelengths longer than 


o 
‘ 

| 

| 
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Sumrace 


PO On 25mm 


Figure Diagram Mullard 1201 image 
converter tube. 
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which enables conversion from infrared 
visible radiation. Since most the 
high intensity light sources for 
speed photography peak about 4,200A, 
the Ag-O-Cs photocathode not suit- 
able. The blue sensitive type, 


recommended. 


RANGE Of Man VALVE 


4000 6000 8000 10000 


WAVELENGTH ANGSTROM UNITS 


Figure Spectral response photocathodes. 


The power supply and tube housing 
for the Mullard converter are made 
Winston Electronic Ltd. and are distrib- 
uted this country Maurer, 
Inc. Figure shows the standard image 
converter tube with 
cathode and screen 
along with the unstabilized power 
unit. 


Image Converter for Infrared 
Photomicrography 

The different uses the image con- 
verter tube are all considerable im- 
portance, but the application the tube 
for wavelength conversion the great- 
est benefit microscopical studies. 


Charles Maresh 


Figure 


Winston infrared image converter 
system showing the right the Type IC3 


converter power unit (unstabilized) and 
left the mounted Mullard Tube 1202CA. 


The Bausch Lomb infrared photomi- 
crographic unit mentioned 
shown Figure The RCA tube 
used. attachment fitting between 
the microscope proper and the camera, 
well the power supply, are shown 
the foreground. The infrared image 
split means prism above the 
ocular into two beams, one directed 
the camera loaded with infrared sen- 
sitive material, and the other the 
electron image converter tube located 
the side arm. The end this arm 
tains the small lens used enlarge the 
image produced the small screen 
the RCA tube. Such apparatus, 
wherein the tube used only for viewing 
and focusing, the ideal set-up, will 
shown later. 

Figure shows good dispersion 
graphed with the Bausch Lomb appa- 
ratus. For visual microscopical observa- 
tion, highly diluted dispersions usually 
must prepared due the high tinc- 
torial value and high hiding power 
pigments. making the dilutions the 
aggregates present become widely sepa- 
rated and may often overlooked. 
use infrared, transparency 
attained even for thick dispersions, 
that only the aggregates appear. this 
way much better idea the number 
and size aggregates present can 
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Figure 10. Phthalocyanine blue pigment. 
good dispersion, photographed 600X mag- 
nification. 


tube contained Bakelite case at- 
tached the camera position the 
Micro-Ibso attachment. The plastic elec- 
tron tube case made two sections, 
the cup itself and the screw cap type 
cover. Both cup and cap contain slots 
through which flat conductors are 
serted for connection the high voltage 


ground terminals the electronic 
Figure Bausch and Lomb infrared image tube. camera with inch Wollen- 
sack lens placed above the opening 


obtained. Figure 11, also taken with the screw cap cover. not necessary 
Bausch Lomb equipment, shows use infrared sensitive film, for the fluo- 
gated pigment. Some idea the internal 
structure these aggregates obtained 
from such studies. Both 
ments were excellent state 
division when originally prepared. After 
drying, the one sample remained well 
dispersed while the other showed severe 
aggregation which indicates 
bility intermediate gel formation prior 
actual drying out. visual micro- 
scopical examination, only opaque ob- 
ject seen. Eastman Kodak Spectro- 
scopic Plates were used for taking Fig 

The original apparatus set-up this Figure 11. Phthalocyanine blue pigment. 


oor dispersion, photographed 600X mag- 
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Figure 12. Original Calco infrared image con- 
verter apparatus for photomicrography. 
portion the tube photographed 
rectly. The power supply shown 
the left. The intensity the image 
this screen may increased decreased 
within limits varying the voltage 
from 4,000 6,000 volts. The micro- 
scope grounded for added precaution. 

6-volt tungsten ribbon filament lamp 
used source infrared radiation. 
the examination photomicrography 
visually opaque objects, usually 
preferable not use filter over the 
light source, except possibly Wratten 
(No. 25) remove the blue end 
the spectrum. some special cases, 
may necessary use filter remove 
all visible light, such Corning No. 
2540. 


Charles Maresh 


Figure 13. Blue water-soluble dye press cake. 
screen photographed directly 600X. 

Figure shows blue, water soluble 
dye press cake good state subdivi- 
sion. Water wet dye press cakes occa- 
sionally contain objectionable aggregates, 
and the samples cannot diluted with 
water due their solubility. means 
infrared photomicrography, these ag- 
gregates grouping particle are read- 
ily detected. Figure shows second 
example, containing many large aggre- 
gates. ordinary optical microscopy 
both samples appear completely opaque. 
The grid which appears the 
crographs was etched the phosphor- 
coated plate the electron image con- 
verter tube. Figure photomicro- 
graph the wing covering the beetle 
called the Metallic Wood Borer (Bupres- 
tidae family, Dicerca genus). The reso- 
lution all these photomicrographs 
rather poor. This the most serious 
limitation photographing the image 
the tube itself, and not the best pro- 
cedure. 

Figure shows the apparatus better 
suited photomicrography. for the 
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Figure 14. Blue water-soluble dye press cake. 
poor dispersion. Image phosphor-coated 
screen photographed directly 600X. 


Bausch Lomb instrument, the infrared 
converter tube used only for examina- 
tion and focusing purposes, and the pho- 
tography the infrared image carried 
out directly. located just 
above the objective the microscope. 
One-half the light passes the infra- 
red image converter tube 
arm, whereas the other half passes 
rectly the infrared sensitive film 
the camera above the ocular position. The 
film and fluorescent screen the image 
converter tube are simultaneous focus. 
The film used Eastman Kodak Infrared 
Sheet Film. Wratten filter (No. 25) 
over the light source absorbs the blue 
light which the film sensitive. 
prism the side arm located just 
above the objective.* 

Figure illustrates moth wing. The 
horizontal structure due the scale 
pores the wing. Although this speci- 
men was not entirely opaque visible 
light, the pores were not visible unless 


the scales were removed. The exposure 
required was about seconds. Figure 
shows the wing covering the 
Metallic Wood Borer which great 
detail evident. This wing was almost 
completely opaque when 
amined light. The electron infrared 
image converter tube permitted very care- 
ful focusing that the micrographs 
could prepared with difficulty. 
Two minute exposures Eastman Ko- 
dak Infrared Film were required. One 
can get good idea about the exposure 
from the intensity the image the 
converter tube. 

occasionally encountered 
the clogging ink used ball point 
pens. The opacity these inks requires 
that microscopic examination done 
infrared. Figure shows photomicro- 
graph layer such ink about 
1/16th inch thick. The aggregates 
causing the clogging are clearly visible. 
One gets not only idea the size, but 
also the morphology and structure the 
particles which permit one speculate 
their origin. Figure shows ink 


= 


Figure 15. Metallic Wood Borer (Buprestidae- 
family, Dicerca-genus) wing covering. Photo- 
graphed directly from screen 150X. 


Since the presentation this paper the Gamma Instrument Co., Inc., 378-380 Great Neck Road, Great Neck, 
N.Y. has announced the commercial unit for infrared microscopy with image converter. 
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Figure 16. Infrared image converter apparatus for photomicrography. 


Metallic Wood Borer (Buprestidae- 


directly Kodak Infrared Film 150X. family, Dicerca-genus) wing covering, photo- 
directly Kodak Infrared Film 
150X. 


Figure 19. Ball point ink containing aggre- 

gates. Photographed directly 100X. 


that does not contain large aggregates 
but still contains localized concentra 
tions color. 


Summary 

The use the infrared image con- 
verter tube has proved invalu- 
able aid infrared photomicrography. 
Its use eliminates much the trial and 
error usually associated with the photog- 
raphy images not seen directly the 
human eye. The tube should certainly 
find uses other types photography. 
For example, photography animal be- 
havior the dark made possible with 
this device. has been used for observ- 
ing rats the dark the course 
investigation the spreading scrub 
typhus the Far East and for observing 
the behavior malaria carrying mos- 
quitoes the dark over water. has 
been used investigation the sensi- 
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20. Ball point ink, fair dispersion. 
Photographed directly 100X. 


tization the retina infrared radiation 
and the study certain cases cor- 
neal opacity. 

hoped that this description the 
use the image converter tube photo- 
micrography will stimulate further ap- 
plications. 
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Introduction 

growth, mitotic activity, and 

movement cells and cell groups 
tissue cultures take place too slow 
pace for adequate accurate visual ob- 
servation for motion picture 
raphy normal rates speed. Whereas 
the normal time for single mitosis 
minutes, some atypical malig- 
nant cells require hours divide. 
record single mitosis, then, 
the continuous operating cam- 
era for long periods time, with the end 
result enormously lengthy film that 
not even the most enthusiastic investigator 
would sit through for purposes evalu- 
ation. Thus, was considered necessity 
for the Cell Physiology Laboratory the 
Department Surgery have time- 
lapse cinephotomicrographic apparatus. 

The design the apparatus was in- 
fluenced budgetary restrictions, 
the need for simple operation, since was 
known that the apparatus would op- 
erated generally people not trained 
photography. 


Tissue Culture Problems 

Because the exacting physiological 
requirements tissue culture material, 
many problems not ordinarily encount- 
ered photomicrography, are found. 


Briefly, living tissue cultures have the fol- 
lowing characteristics that concern the 
photomicrographer. 

They are almost completely 
transparent. 

They are quite sensitive light all 
wavelengths, and especially radia- 
tion the ultraviolet region the 
spectrum. Their activity more 
less inhibited, depending upon the 
duration exposure and the spectral 
emission characteristics the light 
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They exhibit very reduced activity 

Their normal environment liquid 
semi-solid one. 


The normally prepared slide for mi- 
croscopic study very thick (8mm). 

They respond much more satisfac- 
torily when kept inverted posi- 
tion, therefore, the hanging drop 
tion used for ordinary microscopic 
not suitable for use over 
long periods time. 


Description Apparatus 

The apparatus consists two separate 
cinephotomicrographic unit and 
control unit. 
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Figure The incubated enclosure, top 
which seen the light source and electrical 
shutter. The front panel counterweighted 
provide smooth vertical operation. 


Cinephotomicrographic Unit 


Figure shows overall view the 
unit, with the mi- 
croscope and camera housing closed. 
top this housing mounted the light 
source, 100 watt Zirconium arc, manu- 
factured under the name 

Figure inside view the hous- 
ing, which encloses the camera and its 
drive motor, the and focus- 
ing telescope, and the entire microscope. 
The microscope inverted accommo- 
date the inverted slide. The housing it- 
self extension incubator room 
that operates ambient temperature 
deleterious effects the optical me- 
chanical components have been observed. 


The camera 16mm Cine Kodak 
Special. driven through the single 
frame drive shaft volt D.C. motor, 
650 R.P.M. This motor, purchased 
war surplus material, was modified 
providing separate excitation for the field 
and for the armature. This modification 
made speed control possible. 

The and focusing tele- 
Scope arrangement was made Leitz 
and, except for the absence shutter, 
similar the Leitz Micro-Ibso attach- 
ment. 

All the microscope objectives used 
are apochromats. The ocular 
Leitz Periplan. The condenser, made 
Leitz years gone by, achromatic, 
high numerical aperture, centerable, and 
has long working distance. 


Figure 
mechanical 
microscope. 


Within enclosure are the motor, 
linkage, camera, 


> 
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The stage Spencer circular, re- 
volving, mechanical Model—V 
mounted normal manner. 


stage, 


Interposed between the condenser and 
the light source electrically operated 
shutter, such used with enlarger 
having one the older type gas discharge 
tube light sources. This the shutter that 
makes the exposure. normally closed, 
and controlled electronic timer. 

The entire unit mounted the stand 
old Edinger-Clark microprojector 
fastened with bolts heavy table top. 
There have been vibration difhculties 
from external sources, despite the fact 
that the apparatus the fourteenth 
floor building situated street in- 
tersection that extremely heavily trav- 
elled. Vibration from internal sources 
has been eliminated having the drive 
motor rest while the exposure being 
made. 


Control Unit 


All the control mechanisms are housed 
separate control unit connected 
the optical unit only electrical cables. 
(Fig. 3). the lower portion are the 
motor speed control resistors and motor 
reversing switch. The center portion 


the unit contains the power supply for 
the zirconium light. The top part 
houses the two timing mechanisms. 


The main timer driven electric 
clock type motor rotating R.P.M., 
picture projector sprocket. Around this 
and spring loaded idler sprocket 
passed endless belt made from length 
16mm leader stock splicing end 
end. This belt has holes punched 
predetermined intervals. When one 
these holes passes between pair 
electrical contacts relay momentarily 
energized, and cycle operation start- 


Lewis Koster 


Figure The control unit with the timer 
panel open. Hidden this picture the 
dropped panel are the two timer switches 
and pilot lights. 


ed. The distances between the punched 
holes the belt determine the time inter- 
val between the cycles operation. With 
original stock length inches made 
into belt, the time intervals available 
are from cycle per second cycle 
every minutes. With longer belts, long- 
intervals are obtainable. The timing 
belts are accessible and easily changeable 
through small hinged panel the front 
the control unit. The volt A.C. 
passing through the belt contact points, 
even after many hours use, produces 
visible damage the acetate base 
leader stock from which the belts are 
made. 

The timer relay, when momentarily 
energized, actuates half latching re- 
lay. This closes the motor circuit allow- 
ing the motor rotate. When the motor 
has made one revolution and pulled one 
frame film through the camera, small 
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determines 


stops exposure 
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SHUTTER 


exposure 


and closes 


Figure 


pin the drive shaft momentarily closes 
microswitch. This energizes the other 
half the latching relay, the function 
which open the motor circuit. the 
same time another relay energized that 
actuates the electronic timer (Fig. 4). 

The electronic timer conventional 
circuit with time range from sec- 
ond ten seconds. This timer actuates 
the exposure shutter. 

The camera drive arranged that 
when comes rest, the camera shutter 
open. The cycle operation will not 
completed the pin the motor drive 
shaft stops dead center, keeping the 
microswitch closed. Therefore, the motor 
speed adjusted that the pin slightly 
overrides the microswitch before stops. 
warning light provided the con- 
trol panel warn the operator stop- 
page dead center. 


Technique 

The microscopy technique used be- 
yond the scope this paper. First class 
optics are essential, and like any other 
photomicrography, expert microscopist 
must command the situation 
produce optimal results. 

Unfiltered light from the zirconium 
lamp never permitted reach the slide. 
For focusing, Wratten K-2 yellow fil- 
ter effectively removes the harmful ultra- 
violet. For exposure, Wratten C-49, 
deep blue filter used. Exposures have 


The cycle operation illustrated diagrammatically. 


generally been the neighborhood one 
second. 

Since slow, high contrast film was de- 
sired, Eastman Kodak Fine Grain Positive 
was chosen. One the most desirable 
features this type film, its ease 
handling under Series safelight. 

Development D-11 was done 
spection rather than time-temperature. 
This feasible when using the Morse 
developing tank, since the tank has 
small window. 

Film evaluated and edited war 
surplus Naval Ordnance “gun 
scoring viewer which, with its reticules 
and start-stop-reverse control, ideal 
instrument for the purpose. 
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Introduction 


laboratory psychiatric program 
based upon six years experience Win- 
ter Hospital, Topeka, Kansas. The 
purpose the report explain the 
kind contribution which medical illus- 
tration may profitably attempt that 
large field medicine where its use has 
been least extensive and where its devel- 
opment requires new approach and new 
methods. The Hospital Topeka, 
though general, predominantly neuro- 
psychiatric. The staff responsible for 
the treatment 1,000 patients the 
Neuropsychiatric Service, for the educa- 
tion large numbers psychiatric resi- 
dents and other professional personnel, 
and for continuous program psychia- 
tric and neurological research. show 
the influence this institutional setting 
upon the organization and the function 
the Medical Illustration Laboratory 
the objective this paper. 


Psychiatric Medicine New 
Field For Medical Illustration 

Brief reflection upon the background 
the mental health movement will help 
the reader understand the special prob- 
lems and the challenge for medical illus- 
tration psychiatric institution. Psy- 
chiatry now fully accepted medical 
science the sense that pediatrics 
surgery medical science. Hundreds 


Received for publication, April 1953. 


Medical and Psychiatry’ 


Medical Illustration Laboratory, Winter Veterans 


Vol. 21, No. August, 1953 


physicians each year begin the three- 
year program which will qualify them 
for psychiatric practice. Half the hos- 
pital beds available the United States 
are occupied the mentally ill. Surveys 
indicate, furthermore, that 30% hos- 
pital cases classified general medical 
and surgical require psychiatric attention, 
and that perhaps majority those 
patients who consult the general practi- 
tioner suffer from “functional” rather 
than organic spite in- 
adequate funds for treatment and 
inadequate number trained personnel, 
from 75% hospitalized mental 
patients recover improve 
return home. the conviction 
those the mental health movement that 
with increased knowledge and larger 
number professionally trained people, 
psychiatrists, clinical psychologists, psy- 
chiatric nurses, social workers, and ad- 
junctive therapists, the flow mentally 
ili patients into hospitals can reduced 
and the chances for recovery the hos- 
pitalized may increased. 

The contributions the medical illus- 
trator psychiatry are conveniently di- 
vided into two kinds. the mental 
health movement, the first step in- 
form the public order win under- 
standing and support psychiatric study 
and treatment. Everything from comic 
books motion picture films has been 
produced this large campaign propa- 
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ganda. The Canadian Film Board series 
films demonstrating mental mechan- 
isms, the New York Mental Hygiene 
Blondie comic books, and the National 
Mental Health Foundation’s Tenth Man 
Series recordings are few the out- 
standing examples. 

the second place, the medical illus- 
level psychiatric research and treat- 
ment and psychiatric education. Psy- 
chiatrists and psychologists are familiar 
with the use audio-visual aids. Over 
five hundred films mental health are 
available colleges and clinical centers 


for teaching purposes. Promising experi- 


mentation has been done with the use 
films for diagnostic and therapeutic pur- 
poses.* 

The and versatile use 
sound recording this field medicine, 
which depends much upon “talking 
has been stimulated the 
and magnetic 
sound recording. Abstract, symbolic de- 
signs are the artistic productions which 
are most commonly used the psychia- 
tric author and lecturer for graphic illus- 
tration (Figure 1). 


extensive 


economy 


spite good deal use medi- 
cal illustration psychiatry, both popu- 
lar and scientific, still true that 
medical illustration has not 
place, not taken for granted and used 
longer established medical special- 
ties, such pathology surgery. 
the present stage psychiatric methods 
research, education, and clinical prac- 
tice, the medical illustrator 


Health films are available from most film libraries. 


from: (1) 


logical Cinema Register, Aids 


New York University Film Library, Washington Place, New York 
Library, 
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recognized expert communica- 
tion. studying with the psychologist 
and the psychiatrist the opportunity 
this field for better communication 
audio-visual aids, the medical illustrator 
may greater service than con- 
fines his attention problems tech- 
nology and craftsmanship. 


The Function and Structure the 
Medical Laboratory 
the Psychiatric Program 

the Hospital Topeka, the 
Medical Illustration Laboratory has pro- 
gressed from staff one staff 
four and from small room attached 
the the Director Professional 
equipped for making sound films and 
other types sound recordings, with 
complete photographic laboratory. Ade- 
quate space and equipment are provided 
for artistic productions ranging from 
large models charts and graphs. the 
section this paper will show, the 
Listings number films can obtained 


Pennsylvania Stare College, State College, (3) 


Federal Security Agency, Public Health Service, National Mental Health, Washington 25, D.C. 


OM GARD, AT ACTIVITIES. INTERVIEWS. ETC. 


e 
j 
ee 
Bik” 


JBPA Vol. 21, No. 


staff the laboratory maintains busy 
well varied program, which in- 
cludes the circulation and operation 
audio-visual aids well their pro- 
duction. 

The present demand for the services 
the laboratory the result grad- 
ually developing association between the 
Chief the Laboratory and many mem- 
bers the professional staff the Neu- 
ropsychiatric Service. The principle 
which this association has developed 
that medical illustration must respond 
imaginatively the fundamental objec- 
tives its institution. Psychiatric prac- 
tice, education, and research are the ob- 
jectives with which the Laboratory being 
described must concerned. The Chief 
Illustrator has encouraged members 
the staff form committees with him 
from time time for the study com- 
munication needs one area 
sional interest another, order that 
might suggest the professional staff 
member audio-visual techniques 
binations techniques which might meet 
the need. The Chief the Laboratory 
keeps himseif familiar with the circum- 
stances and general methods commu- 
nication, such staff conferences, panel 
discussions patients staff, and dem- 
onstrations one-way vision room, 
which are used throughout the hospital. 
general methods develop and change, 
plans with the professional staff the 
adaptation new purposes the basic 
audio-visual techniques. 

second consideration impor- 
tant from administrative point view 
that, although when mentioned may 
appear obvious, should not over- 
looked. administrative person 
responsible for planning and organizing 
well for good craftsmanship, the 
Chief the Laboratory has found that 
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indispensable for him strive for 
shrewd and accurate knowledge the 
structure and operation. Sufh- 
cient say that the formal table or- 
ganization with its theoretical lines 
communication and its theoretical division 
responsibility does not reveal which 
persons are influential, which persons 
have the initiative, which persons one 
must 


and come agreement with 
one get something done. 
With each new appointment im- 
portant professional position, the operat- 
ing structure the hospital changes; 
the planning and realization new proj- 
ects must accomplished differently. 

The laboratory the Topeka 
Hospital provides audio-visual material 
three methods: 
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circulating from stock slides, 

models, films, and recordings accu- 
mulated the laboratory. All this 
material and avail- 
able check-out basis all times. 
borrowing from various sources. 
The laboratory keeps up-to-date 
supply catalogues and other types 
notices audio-visual materials 
available loan purchase. 
production. Approximately one- 
half the energy the laboratory 
goes into production 
photography, sound recording, and 
combinations thereof. 

required for the use 
audio-visual material centralized 
the laboratory. The equipment consists 
16mm motion picture projectors, slide, 
and opaque projectors, sound 
tion equipment and projection screens. 
addition the laboratory responsible for 
x-ray view boxes and microscopes 


Figure 
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lecture rooms, blackboards (which 
still the most widely used visual teaching 
tool), black-out screens, and public ad- 
dress systems when used 
Although all this equipment flows 
through the Medical Illustration Labora- 
tory, the illustrator does not take the 
responsibility operation. Regular users 
audio-visual material are instructed 
the operation the equipment, and 
they check out slides, recordings, films, 
projectors, and record players. 

the professional consumer, one- 
stop service for audio-visual material 
much appreciated. The illustrator, 
the other hand, can see his work through 
its logical place where 
used. This perspective, which en- 


ables him keep informed all activity 


and interest his specialty, the best 


insurance can have for continued good 
relationship with the staff. The most com- 
mon criticisms audio-visual material 
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are not directed the work the illus- 
trator, but have with inability get 
projector when and where needed 
failure the equipment function 
remember that projector which does 
not function properly can cancel off 
many hours work over the drawing 
board and the dark room. 

The personnel requirements the 
laboratory are determined the need for 
specific skills and the volume work. 
For the past two years, the laboratory has 
operated with four persons: artist, pho- 
tographer, sound engineer and clerk typ- 
ist. Each person familiar with the total 
operation the laboratory and trained 
for more than one kind laboratory 
work. not unusual find the 
photographer drawing board, the 
sound engineer and clerk typist the 
dark room, and the artist running pro- 
jector. Naturally the more difficult assign- 
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ment handled the one most capable 
and skilled the job. The elimination 
restrictive work area for each indi- 
vidual the laboratory has eliminated 
unproductive competition the 
staff. The photographer does not feel 
that must dominate the artist, but 
rather the staff unites competition with 
the job illustration hand. 


Examples Production 

The productions the laboratory are 
accomplished techniques sound re- 
cording, photography, and art. Though 
many our requests for production are 
hospital, most our requests come from 
the neuropsychiatric program, and these 
require originality, the examples which 
follow will demonstrate. During the past 
five years 1,550 drawings have been pro- 
duced, more than which are 
anatomical. Figures and represent 
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the art production. Figure the 
diagram represents process arriving 
different psychiatric diagnoses dif- 
ferent kinds observations. Figure 
the two charts show relationships phy- 
sical and mental symptoms complex 
illnesses. These charts were reproduced 
slides and used clinical conference 
means illustrating and summariz- 
ing the findings clinical team. 

The sound recording equipment 
the laboratory consists four recorders 
the embossed type, five magnetic 
wire recorders, and one 
cutting permanent discs. The embossed 
disc machine used when inexpensive 
permanent record desired, for which 
the play back quality not important. 
used record, for example, inter- 
views conducted behind one-way vision 
screens. The recordings are used mainly 
during the discussion immediately follow- 
ing the interview support the 
memory the participants and listeners. 

Flexibility the chief value mag- 
netic recording. The equipment easy 
move about and simple operate. The 
wire (or tape) can used indefinitely, 
the recording can transferred 
discs and filed. Selected parts group 
therapy sessions, psychiatric interviews, 
and lectures are preserved this way. 
Because this flexibility, magnetic re- 
corders are extensively used. 
example their use extensive proj- 
ect group psychotherapy which has 
research objective well immediate 
clinical purpose. The significant thera- 
peutic method the project consists 
the assignment four six patients, 
from each ward group twenty-five 
participating, membership panel. 
The ward physician serving moderator, 
the members the panel discuss the 
merits requests which come them 
from patients within the group 
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fore audience all patients the 
group who are not the panel. The 
requests considered pertain the re- 
assignment patients wards which 
provide less security and which are 
the road toward discharge from the hos- 
pital. This therapeutic method serves 
focus intensively the attention the 
patient requesting change upon his own 
problems, and also motivates other 
members the group attempt the 
same kind coming grips with the 
problem their tenure the hospital. 
controlled basis, some ward groups 
thus organized have used magnetic re- 
corders. These groups before each panel 
discussion listen the recordings the 
immediately preceding meetings. The 
consensus the staff that the use 
the recordings accelerates the conduct 
business the panels. 

Medical illustration 
contributions the neuropsychiatric pro- 
gram still photography both the 
teaching neurology and the in- 
service education hospital personnel 
the effect employee attitudes the 
care and treatment patients. For the 
neurological instruction, 
slides have been produced neuro- 
anatomy, clinical neurology, and neuro- 
pathology. Skull x-rays and photographs 
brain specimens are characteristic sub- 
jects. Figs. and exemplify the pho- 
tography used the in-service education 
the hospital employee. The psychiatric 
staff attempts inform each employee 
his need maintain therapeutically bene- 
ficial attitudes toward the patients with 
whom associated. every photo- 
graph which will permit this emphasis, 
the laboratory staff attempts bring 

Motion picture film produced rou- 
tinely the laboratory for use 
chological testing, for the recording 
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psychological test results, and means 
reporting research workers. the 
time this paper was written, three special 
projects motion picture filming were 
under way. two projects, the objec- 
tive was four-minute illustrative films. 
One these projects aimed series 
sound films representing classical psy- 
chiatric syndromes, which will require 
several years complete. Each film 
shows the characteristic demeanor 
selected patient. Since each one lends it- 
self either generalized detailed ex- 
position, may used situations 
different class for the orientation 
newly employed aides and seminar for 
residents psychiatry. experience 
with psychiatric education the hospital 
accumulates, illustrative films appear 
useful different areas knowledge. 

The composition series films 
also progress for special use the in- 
Planned brief illustrations accom- 
pany classroom lectures and demonstra- 
tions, these films deal with such subjects 
keys, silverware, mail, and restricted 
items. They average about 200 feet 
length. Their sound content includes 
both actor dialogue and narration. 

The objective the third project 
educate personnel continued treat- 
ment service the rehabilitation pa- 
tients after lobotomies. This film de- 
signed show the behavior char- 
acteristic patient before lobotomy and his 
behavior after the operation 
tioned various rehabilitation methods. 

Contributions the laboratory often 
represent combination methods 
the following example shows: 
chologist had the problem investigat- 
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ing evidence among 
tients thinking based upon literal 
perception phenomena distinguished 
from fantasies the supernatural. The 
psychologist read one investigator who 
had filmed the use the rotating trape- 
zoid and other investigators who had 
produced film for psychological testing. 
The laboratory obtained both these 
films for the study the local psycholo- 
gist, and then, when decided that 
could use the methods the other in- 
vestigators, arranged duplicate the film 
testing and purchase the rotating 
trapezoid. For this research project, the 
laboratory staff set testing room, 
provided motion picture projector and 
screen, and made sound recordings 
the patients tested. Part the test mate- 
rial was made the laboratory, consist- 
ing film thirteen sequences, show- 
ing two color rectangles moving vary- 
ing speeds and with different types 
action. completion the research, 
the laboratory made photographs the 
testing room with its equipment and 
drawings from the photographs sub- 
mit with manuscript for publication. 


Summary 

Psychiatry, which number 
tients the largest area medicine, re- 
quires audio-visual aids treatment, ed- 
ucation, and research. This demand pre- 
sents new field for development the 
medical illustrator. must take the 
tiative learning the needs the psy- 
chiatrist and making available both his 
craftsmanship and his creative skill 
audio-visual communication. 
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HOTOGRAPHY the eardrum 
not new but has been neglected. 
All phases the problem have been rec- 
ognized and some practical solutions have 
been offered the past. Unfortunately, 
previous methods consisted mostly de- 
veloping complicated and expensive new 
instrumentarium. Due the extraordi- 
nary expenses and the unavailability 
these special cameras, eardrum 
raphy has not been taken biological 
result, 
therefore, that today not have 
any routine eardrum photography. 


Adapting Standard Equipment 


planning our method eardrum 
cinematography, the attempt was made 
utilize only standard apparatus which 
found every well equipped photo- 
graphic department hospital. 
financial obstacles can stand the way 
for this “austerity eardrum cine- 
matography. The needed equipment items 
are, 

without parallax. employed the 
Kodak 16mm Cine Special. 


The usual range 16mm camera 
lenses. in. lens proved satisfac- 
tory for most eardrum work. 
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Ahead mirror used the otologist. 
concave mirror about diopters, 
with perforation the center. 

source. 

optical bench. 

Standard metal bars and clamps. 


addition these ordinary items, 
necessary have machine shop make 
holder for placing the camera onto the 
optical bench. Similarly, holder for the 
lenses and the mirror necessary. 


special equipment for immobilizing 
the head used. The patients are placed 
the examining chair and the headrest 
adjusted. The whole apparatus 
portable table (Fig. 1). The light source 
(A) high and adjusted that the light 
beam falls the mirror (B) which 
positioned such that the reflected light 
coaxial with the camera axis. 

For our work small Kodak in. in. 
projector with 300 watt lamp used 
the light source. Heat absorbing glass 
attached the system condensing 
The lamp has suitable color 
temperature for color photography when 
operated its rated voltage, although 
color correction filters may necessary 
under some circumstances. The light 


lenses. 
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Figure 
drum photography. Various magnifications 
can obtained changing the distance 
between and See text for further 
description. 


beam focussed onto the concave mirror. 
The mirorr stands angle about 
and deflects the light back toward 
the patient into the ear canal. With this 
arrangement one obtains concentrated, 
brilliant light beam, which spite its 
intensity not too hot tolerated 
the eardrum. The camera image fo- 
cussed through the hole the mirror. 
This gives the coaxial arrangement the 
light with the camera axis. 


Anatomical Considerations 


The eardrum membrane, 1/10 
thick (Fig. 2A). Due its thinness, cer- 
tain structures the middle ear shine 
through the membrane, without being 
completely sharp. The area the ear- 
drum about square millimeters (Fig. 
2B). The drum membrane located the 
end winding canal. The diameter 
the canal varies individually from one 
centimeter round lumen slit-like lu- 
canals are straight. most cases, however, 
the meatus has winding course. The pro- 


The photographic set-up for ear- 
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cedure for eardrum photography iden- 
tical with clinical otoscopic technic. 
order straighten the ear canal, one pulls 
the auricle. upward and backward 
movement straightens the canal most 
cases satisfactorily. Hair growth vari- 
ous density, length and thickness 
sents obstacle for the photographer. 
lum, which bends the hair sideways. Opti- 
cal reflections the shaft the hair 
produce Tyndall effect and much 
greater nuisance for the photographer 
than for the clinician during otoscopy. 
Various methods fasten and immo- 
bilize the speculum have been tried. Rig- 
fastening the speculum, however, 
not imperative. the contrary, slight 
motions the speculum are carried out 
purposely during the exposure expose 
all parts the eardrum. 

The length the ear canal about 
intact eardrums. cases ear- 
drum perforation with exposure the 
medial tympanic wall, the depth field 
varies, course, with the magnifications 


mm. 


admit the light into the ear 
canal and obtain good magnification. 


The Arrangement the Lenses 
the Optical Bench 

The separation the lens from the 
camera makes possible move the 
lens freely the optical bench and there- 
change the distance between lens and 
film emulsion. Different enlargements are 
thereby obtained. The in. lens was used 
routinely for eardrum photography. This 
Considering the possibilities enlarge- 


ment may appropriate borrow 
term from the oculist. One may call the 
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Figure and B). view the outer ear canal, eardrum, and middle ear 
shown (A). The eardrum located the end winding, narrow canal. Hair located 
the entrance bent aside the ear speculum. (B) shows schematic view the eardrum. 
The drum membrane oval shape, and approximately 10mm diameter. The triangular 
reflex, outlined the dotted line, stands vertical the axis the light. Therefore, reflects 


light more than the rest the eardrum area. 


enlarged photographic recording 
microscopy the eardrum. possible 
see details the projected picture 
which the otologist cannot visualize 
routine otoscopic examination. 

The focussing and framing the pic- 
ture done two steps. Gross focussing 
accomplished positioning the head 
the patient. Turning and tilting the 
head brings the axis the ear canal into 
coaxial alignment with the camera axis. 
Finer focussing and framing accom- 
plished the adjustments the lens 
holder (Fig. 3). and down movement 
the lens make possible center the 
image properly the vertical axis. Side 
movements the optical bench align the 
eardrum for centering the horizontal 
axis, 


Color Rendition 


Unfortunately, most otologists have the 
habit examining their patients with 
artificial light sources which have too 
yellow hue. Therefore, color photographs 
obtained with color corrected light may 
appear strange the otologist unless 
viewed under yellowish light. Other 
problems inherent color photography 
make universally acceptable color rendi- 
able use emulsions which are especially 
made for duplication purposes. Prints 
made from these originals have more 
normal contrast and color rendition than 
prints made from color films intended for 
direct projection. planned, however, 
project the original, color film bal- 
anced for tungsten light should used. 
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Figure Lens holder designed Mr. 
Whitman. commercial lens adapter 


cated Fine vertical adjustment 
permits proper image framing. brass holder 
slides the optical bench for changing 
film-lens distance. 


Advantages Motion Pictures 

Now the question: Why cinematog- 
raphy and not still pictures the ear- 
drum? were guided this decision 
the nature eardrum examination. 
The ear specialist when examining pa- 
tient cannot most instances see all parts 
the eardrum the same time. Know- 
ingly, perhaps unknowingly, exe- 
cutes small motions the ear speculum 
and thus brings the various areas the 
eardrum into view. Therefore the routine 
examination the human eardrum 
dynamic process, and was felt that only 
motion picture would simulate clinical 
otoscopy. Modern projection equipment 
makes possible arrest the motion 
the film, that whenever desirable sin- 
gle frame can projected with the same 


Kobrak 


advantages still picture. Further- 
more, possible make slides from 
single frames the motion 
ture. 

Additional advantage taking movies 
rather than still pictures lies the fact 
that several dynamic phenomena occur 
the ear which still photography can- 
not record. For example, respiratory 
movements the eardrum, while not nor- 
mally visible, are seen under certain path- 
ological conditions. Pulsation pus 
infections, the contractions 
pedius muscle properly selected cases 
and the acoustic oscillations during audi- 
tory stimulation are important dynamic 
phenomena which only the 
ture can 

The advantages eardrum motion 
ture photography for undergraduate and 
postgraduate training are obvious. The 
process acquiring the necessary skill 
master the technique slow and pain- 
ful one for the student. The help for the 
student seeing motion picture 
selected otoscopic findings considerable. 

For the graduate student there are 
many advantages also. large groups, 
the demonstration ear patient not 
possible because the members the audi- 
ence could not possibly all carry out 
otoscopic examination. The projection 
motion picture recording permits the 
whole audience assess the clinical oto- 
scopic findings. 

For the clinician, the cinematographic 
recordings otoscopic findings represent 
possibility keep record for later 
re-evaluation. Findings before and after 
surgery, increase decrease perfora- 
tion chronic otitis media, the plac- 
ing artificial eardrum, can made 
matter permanent record. 


REFERENCE 
Kobrak, H.G., See the Ear Hear, J.B.P.A., 19: 
99-104 (1951). 


— : 
: 4 
: 


Journal the Biological Photographic Association 


Stereoscopic Photography 
Biological Specimens 
With Ordinary Camera* 


VALENTINE CONNOLLY, B.S. 


Introduction 


The ultimate aim medical and biological 
photography reproduce image the 
specimen accurately possible. Modern 
color film emulsions approach this ultimate, 
but because physical limitations the usual 
transparencies lack the perception depth 
necessary complete the impression reality. 
would seem worthwhile elaborate 
procedure whereby the dimension depth 
can obtained complete the 
illusion reality the illustration and dem- 
onstration medical and biological specimen 
material. That this aspect photographic 
presentation its infancy indicated the 
fact that Kline and Stevenson!, recent re- 
view the application photography the 
medicine, listed ten different types 
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photographic procedures use today, but 
they did not include the stereoscopic technique. 
The recent development Cinerama, Tri- 
Opticon and Natural Vision motion picture 
photography, all which are systems 
give illusion perception the human eye 
sees it, further indicates that the modern 
trend toward this type photographic 
presentation. The purpose this communi- 
cation describe the technique and equip- 
ment necessary stereoscopic 
photographs specimen material without 
the need special stereo camera. 


Principle 


The procedure applies the principle that 
accurate stereoscopic reproduction 
achieved when two images the same 
object can obtained from two different 
angles comparable the normal human 
visual interocular distance. 
tographically this normally accomplished 
the use special stereo camera equipped 
with two lenses set specified distances. 
known that single lens camera could 
moved the necessary distance, stereo- 
scopic images should result. However, 


Figure 


Apparatus ready for use. 
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photography medical and biological speci- 
mens enter which must 
trolled. For example, desirable that the 
specimen closer the lens the camera 
than the working distance allowed the 
focal length the commonly 
Visually the eye makes this adjustment 
convergence, “toeing Technically this 
can achieved with the camera only the 
addition accessory prisms and lenses 
varying the interocular distance used 
photographing the specimen. 


Equipment 


The equipment shown Figure (1) con- 
sists ordinary inexpensive Planar cam- 
era, size, attached solid metal 
frame. The two No. photoflood lamps are 
fixed that they evenly illuminate the speci- 
men area. The lens 50mm focal 
length. lens would satisfactory, 
and short focal length more desirable. The 
one essential that the camera have sec- 
ond exposure shutter speed. The close work- 
ing distance demanded the setup requires 
the utilization the smallest lens aperture 
available obtain great depth field 
possible. inflexible rule stereo technique 
that everything the picture must 
sharp focus. Voigtlander Focar No. sup- 
plementary lens used decrease the 
tive working distance more fully utilize the 
film area and increase the size the film 
mage smaller, specimens. 


Valentine Connolly 


Figure (2) illustrates the mechanism neces- 
sary reproduce duplicate images that will 
slide bar commercially available for this pur- 
pose*. The camera attached vernier 
millimeter scale that can moved ob- 
tain desired interocular distances. addition, 
level must used determine that the film 
surface vertically and horizontally parallel 
the specimen area. the plane and parallel 
relationships between the film and specimen 
are maintained when the camera position 
shifted, excellent stereoscopic reproduction 
achieved. 

distance less than two feet for the 
specimen camera too close for good stereo 
viewing. This important because gener- 
ally accepted that objects observed such 
close distance cause great discomfort when 
viewed stereo. Therefore, 
interocular adjustment the camera lens 
made have the specimen appear far- 
ther away when viewed stereoscopic vision. 
The desired interocular distance must cal- 
culated the basis the actual specimen 
distance from the camera lens and_ the 
apparent distance which one wishes the 
specimen appear when viewed 
the stereoscope. compute the interocular 
distance necessary accomplish this effect 
one may use the following simple proportion 


Adapted from medical microscope mechanical stage 


Figure Camera showing vernier scale mechanism. 


4 
; 
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where would the apparent distance 
taken four feet, would the true 
specimen distance, would the normal 
visual interocular distance and the required 
reduced base. All measurements are stated 
millimeters. 


Thus, obtain interocular distance 
32.5 millimeters. The author uses distance 


millimeters. 


Calibration Procedure 

The calibration the setup similar 
that previously described for ordinary color 
The back the 
opened and piece ground glass 
placed the film plane. The portrait lens 
attached and millimeter ruler placed 
the specimen area raised block 
wood that the ruler will approximately 
inches from the camera lens. This allows 
for the height specimens raised from the 
platform plane. With the lens wide open 
critically obtained the 
millimeter divisions observed the ground 
glass with the aid 
Once this setting has been located must 
not disturbed jarring. Indoor 
inserted and specimen 
placed the apparatus. The lens opening 
should closed the smallest stop available 
and exposure one second used. The 
frame moved along and another exposure 
made with the next shutter speed. This 
procedure repeated until series 
posures using combinations shutter speeds 
After 
the film has been processed the best com- 
bination can determined for future use. 
have found that one second exposure 
with two No. photoflood lamps 
placed inches from the specimen gives 


camera 


focus 


sharp 


color 


average 


and lens openings have been taken. 


excellent results. 


Making the Stereograms 

Once the setup has been calibrated stereo- 
grams can made placing the specimen 
the center the field and making the first 


The camera then moved 


exposure. 
meters using the vernier millimeter scale 
indicator distance and second exposure 
the specimen made from the different angle. 


When properly mounted these two images 
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will stereoscopic relationship. the ap- 
paratus not disturbed subsequent stereo pic- 
tures can obtained merely placing the 
specimen the area and making the two ex- 
posures described above. All light readings, 
focusing, adjusting, etc. are completely 
nated. 

When the developed films have been re- 
ceived they must mounted special stereo 
mounts. have found the Sterling Vera- 
scope Cardboard Quick Mounts inexpensive 
and satisfactory. These are readily available 
from photographic dealers. The essential 
good mounting cut the two images and 
place them the mounts such manner that 
homologous points each image are exact- 
ingly parallel horizontally and vertically. 
addition identical points must positioned 
approximately 63.5 millimeters apart for the 
procedure described. The proper alignment 
can achieved with little practice but 
must emphasized that the mounting proce- 
The fin- 
ished product can viewed the inexpensive 
hand stereoscopic viewers that cost less than 
ten dollars. Should projection the method 
choice, adjustment the calculation 
the stereo base can made which, reducing 
the interocular shift, results better stereo- 
Detailed in- 
structions can found technical publica- 
tions the 


dure critical for excellent results. 


grams for projection purposes. 


Summary 

procedure described for constructing 
and calibrating apparatus obtain stereo- 
scopic photographs medical and biological 
specimen material. ordinary single lens 
camera used, eliminating the need for the 
special two lens stereo camera. The same ap- 
paratus may used for taking ordinary single 
color photographs. 


REFERENCES 
B.S. Kline, M.D. and William Stevenson, 
graphy Tool the Medical J.B.P.A., 
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Arch. Ophthalmology, 13:151-175 
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John Van Erve M.D., Clinical 
Color Arch. Derm. and Syph. 
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Kenneth Tydings, Stereo Realist 
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Photography Medicine 
and Surgery 
FRANK SMITH 


brief report the photographic aspects the 
Technical Exposition the 102nd Annual Meeting 
the American Medical Association, New York City, 
June 1-5, 1953.) 


the outstanding features the 

1953 A.M.A. Technical Exposition was 
the display photographs, both black and 
white and color, used connection with the 
hundreds scientific exhibits. The photo- 
graphs represented some the finest examples 
medical and surgical photography extant. 
They vividly illustrated the results obtainable 
application modern techniques and 
photographic instrumentation. 


brief survey some the specialized 
photographic instruments exhibited follows: 

Coreco Research Corp., 1908 Broadway, 
New York, N.Y., makers the Coreco “300” 
Automatic Color Camera, presented their new 
“Coreco-Flash” clinical camera, new, 
priced ($487.00) addition the Coreco 
family automatic cameras. 


Fairchild Camera and Instrument Corp., 
Syosset, N.Y. exhibited several series 
diagnostic radiographs roll film exposed 
during the passage X-ray-opaque mate- 
rial through the blood vessels the body. 
The exhibit also highlighted 
cassette which the film was the 
equipment for processing; and the Fairchild 
70mm cameras and accessory equipment. 


Gastro-Photor Laboratories Corp., 
42nd Street, New York 17, New York, dis- 
played and demonstrated their new Gastro- 
Photor Camera which has sufficient light and 
speed (50,000 candlepower for 1/500th 
second), arrest peristaltic action. The 
camera, which placed directly into the ori- 
ficial cavity, takes one operation sixteen 
photographs the circumference the stom- 
ach, the sigmoid, cervix, throat, 
pelvis. Since the camera photographs the en- 
tire cavity, not necessary select any 
one spot; but desired, fluoroscope may 
used localize the camera. 

Another highlight the photographic in- 
strumentation exhibit was the newly developed 
35mm Bucky Color Camera (U.S. Pat. No. 
2,638,039) invented Dr. Gustav Bucky 


Frank Smith 


and designed especially for the medical pro- 


fessional. The camera marketed the 
International Medical Research Co., 
42nd Street, New York City and claimed 
possess many features not available other 
cameras. Among these may mentioned, the 
discharge-tube light source, focused exposure 
light, cavity viewing light, absence me- 
chanical adjustments, light weight, one-hand 
operation, and adaptability almost any 
need. 


The Picker X-Ray Corp., South Broad- 
way, White Plains, N.Y. demonstrated their 
new 60-second Polaroid-Land radiographic 
process, termed the Picker-Polaroid Process- 
ing Unit. The principal feature this equip- 
ment the complete production, one- 
minute, X-ray picture without the use 
conventional photographic developing, fix- 
ing and washing. 


The Times Facsimile Corp., 540 West 58th 
Street, New York, N.Y. demonstrated X-ray 
films being transmitted over 
cuits. This system X-ray transmission 
the Telegnosis process has been use Dr. 
Gershon-Cohen Philadelphia for several 
years. The machine exhibited will put into 
production within the next few months. 


Another display which attracted consider- 
able attention was the X-ray image 
tube the North American Philips Co., Inc., 
750 Fulton Avenue, Mt. Vernon, N.Y. 
development the Philips Laboratories, Eind- 
hoven, Holland, the new device makes fluoro- 
scopic images 800-1200 times brighter than 
those obtained with the conventional fluoro- 
scope. 


Walden Industries, Inc., 350 50th., 
New York 19, N.Y. demonstrated the Walco 
completely automatic close-up photographic 
unit. The unit, designed especially for the 
professional man and industrial research engi- 
neer, consists essentially camera, stand, 
and two tungsten lamps, together with various 
prefocused gauges applicators. Each gauge 
applicator automatically sets the camera 
the proper distance from the object 
photographed. The unit can used with 
several the various 35mm cameras now 
available. 


The new Retinal Camera the Bausch and 
Lomb Co., Rochester, N.Y. was demonstrated. 
This camera designed for photography 
the fundus, and quite similar the well- 
known Retinal Camera. 
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The Society Photographic 


EDWARD KAPRELIAN 
Past President 


the third series invited papers lead- 
ing photographic organizations. 


Society Photographic Engineers 

was organized January 1947 Wash- 
ington, D.C. with Raymond Davis the 
National Bureau Standards its first 
president. The following year incorporated 
national organization under the laws 
the District Columbia. 


Its objectives are stated the Society Con- 
stitution: 


“The purpose this membership cor- 
poration shall the advancement and 
diffusion knowledge the science 
and its applications. Its ob- 
jectives shall include: (a) The publica- 
tion scientific journal devoted 
photography and related sciences: (b) 
Serving the public making available 
journals, newspapers and other media 
reliable communications relating pho- 
tographic engineering and its progress: 
(c) Cooperation with local, national and 
international organizations devoted 
photography through research, appli- 
cation its principles scientific ends, 
teaching and study; (d) Furthering 
the application science, engineering 
and industry.” 


The administration the Society vested 
National Board Directors comprising 
the President, Executive Vice President, En- 
gineering Vice President, Editorial Vice Presi- 
dent and Financial Vice President, together 
with number Directors elected the 
various chapters accordance with the size 
their membership. number members 
any locality may unite form chapter 
and the Society already has chapters Wash- 
ington, D.C., Fort Monmouth, New 
York, N.Y., Los Angeles, Calif. and Dayton, 
Ohio. There are several others formative 
stages. The chapters hold regular monthly 
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meetings and addition occasionally sponsor 
joint meetings and symposia with other socie- 
ties with universities. These chapters 
operate under their own constitutions and 
independently conduct their own programs 
and activities. 

Individual membership has shown steady 
increase until now numbers 600, including 
members foreign countries. Grades mem- 
bership include REGULAR, SENIOR, 
FELLOW and HONORARY MEMBER. 


The Society enjoys the support fifty pho- 
tographic manufacturers, ranging 
largest some the smallest, sustaining 
members. Their membership fee provides 
substantial contribution the 
sary the publication the Society Jour- 
nal. The Journal the Society Photo- 
graphic Engineers, Photographic Engineering, 
published quarterly and includes papers 
covering every aspect the fields 
interest from camera design data reduc- 
tion, optics and photographic instrumentation 
photochemistry and photoprocessing. 


conference held annually, the subject 
matter for each having been confined far 
such broad fields photoprocessing, photo- 
graphic instrumentation photographic 
equipment design. The Third Annual Con- 
ference will include somewhat wider range 
subjects. (Since the presentation this 
paper, the Third Annual Conference SPE 
was held West Point, N.Y., May 20-22, 
1953. The papers presented during the Con- 
ference were classified according the five 
following groups: 

Photographic Instrumentation 

Light Sensitive Systems 


Chemistry and Physics the Photo- 

graphic Process 

Sensitometry 

Miscellaneous 

all, thirty-one papers were presented.) 

The Society making preparations for par- 
ticipation standardization activities well 
other engineering functions through the 
work its committees. 

The routine business conducted 
the Managing Secretary whose address 
Box 6077, Mid-City Station, Washington, 


Based paper presented the 22nd Annual Meeting, N.Y.C., 1952 
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PRINCIPLES COLOR PHOTOGRAPHY, 
Ralph Evans, Hanson, Jr., and 
Lyle Brewer, John Wiley and Sons, Inc., New 
York, 709 pages (1953), in. 
cloth bound, $11.00. 


The title this book, although entirely 
worker. concerns but the 
fundamental, rather than 
the applied sense. forms 
useful reference source for the more theoreti- 
cal aspects color photography, but few 
photographers will able follow more 
than small portion the treatment because 
the frequent use mathematics de- 
veloping the subject. the type book 
that will have lasting value for 
circle, but limited value for much wider 
circle. Nevertheless, the authors are 
congratulated for collecting together one 
volume much pertinent data the present- 
day approach solving fundamental prob- 
lems color photography. 


INTRODUCTION GEOMETRICAL AND 
PHYSICAL OPTICS, Joseph Morgan, McGraw- 
Hill Book Co., 330 42nd St., New York 36, 
N.Y., 450 pages, illustrated (1953), in. 
in., cloth bound, $6.50. 


The basic principles are given with both 
and calculus parallel develop- 
ments. The book planned text 
follow course general physics and 
readable introduction elementary level. 
Geometrical optics covers the reflection and 
refraction light, lenses, mirrors and prisms 
with brief consideration the eye, micro- 
scope, telescope and spectrometer instru- 
ments. Photometry briefly covered 
Physical optics discusses interfer- 
ence, diffraction, resolution, dispersion, polari- 
zation and spectra. final section devoted 
quantum optics. Some basic derivations 
are given appendix and the photopic 
luminosity function tabled second ap- 
pendix. Answers are given the odd-num- 
bered problems and index completes this 


useful book. O.W.R. 
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ADVANCED PHOTOGRAPHY: METHODS AND 
CONCLUSIONS, Andreas Feininger, Prentice- 
Hall, Inc., Fifth Ave., New York 11, N.Y., 
244 pages, illustrated (1952), 834 in. 
in., cloth bound, $7.50. 


This the second book Mr. Feininger 
recent years, the first being 
best available book the technique taking 
good pictures. the present 
author extends beyond basic principles and 
gives his reader treat- 
ment the subject. Part the book, for 
example, has the general heading “Thoughts 
About and the first chapter 
His opinions are well-worth reading, even 
one cannot always agree with 
The author’s belief that the camera 
permits objects and events photographed 
they appear the eye misconception, 
but not particularly damaging one his 
philosophical approach. 

There are three additional main parts the 
book, each which has number chap- 


views. 


ters. These parts are entitled Experimenta- 
tion, Observation, and Imagination. The 
chapters under these headings contain 


wealth useful information those who are 
about improving their work, espe- 
cially that improvement which general 
edge and skill can bring about. There are 
number factual errors scattered through the 
book, but all all, book rec- 
ommended. 


serious 


FARBENPHOTOGRAPHIE UND FARBENFILM, 
Werner Schultze, Springer-Verlag, Berlin, 318 
pages, illustrated (1953), in. in., cloth 
bound. (Available the U.S.A. from Lange, 
Maxwell Springer Inc., 122 55th St., 
New York, N.Y.) 


regrettable that this book not avail- 
able the English language. Dr. Schultze 
presents the subject color photography 
plane between that the highly theo- 
retical text and the how-to-do-it manual. 
The working photographer can gain much 
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Book Reviews 


understanding the basis color 
photography from book this type than 
from any other. course, certain aspects 
color photography require mathematical treat- 
ment, and Dr. Schultze has not been able 
circumvent this fact, especially when dealing 
with the theory color reproduction. But 
apparent has been constantly aware 
that his reading audience would restricted 
unless the subject were presented with 
minimum mathematics and other technical 
methods not familiar photographers. 


Several the schematic diagrams are 
color which add clarity the presentation. 
special Agfacolor paper print from 
card insert with cut-outs containing 
motion picture frames exemplifying Ansco 
Color and Eastman Kodak 
Color Negative-Positive motion picture ma- 
terials. There also bibliography 317 
references and complete index. 


The book treats all the essential background 
facts necessary for sound working knowl- 
edge color photography. part 
the book devoted modern color film 
and color printing processes, but some 
the discussion should have been edited 
However, perhaps excusable that errors 
and references unrealiable papers should 
appear the review American 
color film processes, considering that 
scientist the Agfa factory Wolfen, 
Germany which, being the Russian zone, 
puts him out contact large extent 
with events this side the world. Yet, 
amazing how much correct 
date material Dr. Schultze managed com- 
pile American color products. 


THE SCIENCE COLOR, Committee Col- 
orimetry the Optical Society America 
(1932-1952), Thomas Crowell Company, 
New York, 385 pages, illustrated (1953), 
in. in., cloth bound, $7.50. 


This book the collective effort 
leading color authorities who participated 
the colorimetry committee the Optical So- 
ciety America. Dr. Lloyd Jones the 
Eastman Kodak Company was chairman 
the committee. Contrary the high-sounding 
title, the the book 
understandable. Except for limited sections, 
the interested photographer will find dif- 
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ficulty coping with it. matter fact, 
the publishers emphasize its generally non- 
technical level stating the jacket that 
the book for “scientists, artists, manufac- 
turers and 


There are nine main chapters, the titles 
which will convey the coverage. 
1.) From the Art Coloring the Science 
Color 2.) The Concept Color 3.) 
Anatomy and Physiology Color Vision 
4.) Psychological Concepts: Sensory Aspects 
Color 5.) Psychological 
ceptual and Affective Aspects Color 6.) 
Physical Concepts: Radiant Energy and Its 
Measurement 7.) Psychophysics Color .8) 
Quantitative Data and Methods for Colori- 
metry 9.) Colorimeters and Color Standards. 


comprehensive bibliography included, 
well combined glossary-index. The 
subjects discussed are well illustrated 
color plates, plus 102 graphs and diagrams. 


The book can highly recommended for 
the reference shelf. 


THE BRITISH JOURNAL PHOTOGRAPHIC 
ALMANAC (1953), edited Arthur Dalla- 
day, Henry Greenwood and Co. Ltd., 
lington St., Strand, London, illustrated, 608 
pages, in. in., cloth bound, shillings 
pence. 


This the 94th year publication for 
the Photographic Almanac. had its 
beginnings wall calendar 1859, but 
for many years has appeared single 
volume, reviewing the progress photogra- 
phy for the year previous publication. 
addition, articles general technical 
content, well pictorial section, have 


been included. The 1953 Almanac follows 
this same pattern, and there seems 
need for changing the future. 


The volume fully accomplishes its purpose. 
The articles are quite timely and well done. 
Mr. Jack Coote writes mechanized 
scopic projection; the Editors photography 
etc. The section entitled 
“Epitome contains much in- 
terest the technically minded worker, and 
the section “New reviews the most 
recently introduced equipment, particularly 
that British manufacture. The usual glos- 
sary, formulary, tables and optical data are 


included. 
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NEW B-C FLASH HOLDER 


The Kodak B-C 
Flasholder (sic) 
which effectively 
combines the ad- 
vantages the 
Kodak Standard 
Flasholder, the Lu- 
maclad reflector, 
and the Kodak B-C 
flashpack, has been 
announced the Eastman Kodak Company. 
cord that enables used with great 
many cameras equipped with tripod socket 
screw. Its Lumaclad reflector can 
tioned either side camera. Good 
distribution reflected light stated 
one the major advantages the reflector. 
The flasholder equipped with 
sion unit connector post, permitting twin 
synchronization. 200 mfd condensor 
incorporated the flasholder give de- 
pendable synchronization and long battery 
life. List price, including the Kodak 2-Way 
Flashguard, $10.40. 


BACKGROUND MUSIC AND 
SOUND EFFECTS 


Thomas Valentino, Inc., 150 46th St., 
New York 36, N.Y. has issued expanded 
list sound records for motion picture pur- 
poses, including background music all types 
and many special sound effects. The records 
are produced Brull Music, Inc. They are 
stated high fidelity recordings, 
inch double-faced shellac discs, R.P.M. 
special interest those producing educational 
motion pictures are the recordings various 
animal and bird noises and nature sound ef- 
fects. 


LEITZ MAGNIFIER 


Leitz, Inc., 468 Fourth Avenue, New 
York 16, N.Y., United States distributors 
Leica cameras and accessories and Leitz 

instruments, has announced the avail- 
angle for more convenient viewing when used 
with the Leitz Mirror Housing. The 
magnifier gives erect image with correct 
left-to-right orientation. List price from 
franchised Leica dealers, $45.00. 
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HIGH-SPEED 70MM SEQUENCE CAMERA 


new 70mm 
speed sequence 
camera being of- 
tered the Charles 


pany, Inc., Man- 
teo Ave., Hampton, 
Virginia.This 
unique instrument 
takes pictures 
70mm film rates 
twenty-five 
in. frames per sec- 
ond fifty in. 
frames per second. 
Its mechanical de- 
sign contains re- 
ciprocating parts 
and its double disc 
focal 
provides extremely 
high motion-arrest- 
characteristics. 
Its large frame sizes, 
area 
35mm camera, 
greatly facilitates 
the use long focal 
length lenses. The 
camera equipped 
with reflex focusing, 
variable frame 
speed control, and 
electric braking. 
Frames sizes may 
changed two minutes. The 
fills the long existing gap between the high- 
speed small frame the motion picture cam- 
era and the large frame size still cameras, 


Hulcher 
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New Products 


producing pictures large stills, se- 
quence fast motion pictures. The unit 
weighs about lbs. and uses standard 70mm 
perforated film 100 foot daylight loading 
spools. operates 110 volt DC, and 
can made for volt power supply. 
lens supplied, but lens plate for 
inch Kodak Aero Ektar f/2.5 lens provided. 
Lenses in. focal lengths have been 
adapted the camera. Various special pro- 
visions are available upon request. 


NEW ANSCO SERIES FILTERS 


Ansco now sup- 
plying Ansco Color 
Film filters mo- 
tion picture cameras 
using No. size lens 
attachments. The 
new filters are avail- 
able four different 
color densities: Con- 
version #10 and #11, 
UV-15 and 
Like other Ansco filters color photog- 
raphy, these are the optical glass 
type, fitted spun aluminum mounts. 
The Conversion No. Filter for adapting 
daylight type Ansco Color Film 3200K arti- 
light. The Conversion No. for use 
with tungsten type Ansco Color Film when ex- 
posed daylight. The UV-15 and are 
ultraviolet-absorbing filters, for haze correction 
outdoor scenes. 


PRECISION RELEASES BOOKLET FILM 
PROCESSING 


new booklet 16mm and 35mm film proc- 
essing has been released Precision Film 
Laboratories, 46th St., New York, N.Y. 
Printed color and illustrated, the booklet 
simulates personally conducted tour through 
the Precision plant, which contains many new 
and expanded facilities. The takes the 
reader through each department the plant, 
showing exactly what happens film from 
the moment received through finishing 
and shipping. 

Copies the booklet are available free 
charge. Requests should company letter- 
head and addressed Precision Film Labora- 
tories. 


OSCILLOGRAPHIC PHOTOGRAPHY 


Exakta Camera Company, West 29th St., 
New York N.Y. announces that new book- 
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available. Medical researchers, they point out, 
use oscillograms check nerve reactions, the 
beating heart and many other body func- 
tions. For further data write the Industria! 
Publication Division Exakta Camera Com- 
pany. 


NEW WILLOUGHBYS BOOKLET 


being offered, without 
charge, Willoughbys Camera Store, 110 
32nd St., New York N.Y. This booklet 
contains useful information still 
cameras, movie cameras and 3-dimensional 
cameras, color photography, 
raphy, and darkroom work. The basic prin- 
ciples each are discussed and various types 
cameras and equipment are explained. 


MULTIPLE FILM HANGERS ANNOUNCED 
KODAK 


multiple film hanger that enables photog- 
raphers process simultaneously various 
sizes professional sheet film, either black- 
and-white color, any processing tank 
accepting in. in. film hangers, has been 
announced the Eastman Kodak Company. 
The new hangers take more space than 
single in. in. hanger. They are available 
three sizes. One accommodates four sheets 
in. in. film, another four sheets 
in. film, whereas the third accommo- 
dates two sheets in. in. film. Films are 
inserted perforated channels the same 
manner customary for the standard Kodak 
in. film, may processed simultaneously 
in. size processing tank. As- 
essed the same tank. 

Kodak Multiple Film Hangers either the 
each. For in. in. films, $3.45 each, list. 


NEW KODAK BOOKLET FILING 
NEGATIVES AND TRANSPARENCIES 


Photographers who must keep their nega- 
tives and sheet film transparencies properly 
filed for ready reference will find new 
booklet entitled Negatives and Trans- 
interest. free copy may 
obtained from the Kodak Sales Service Divi- 
sion, Eastman Kodak Company, Rochester 


N.Y. 
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section the Journal devoted official announcements, chapter news, 
activities members, and other such matters concerning the Association. 


CHAPTER NEWS 
Warren Sturgis, Chairman, Chapters Committee 


Boston: March 31, Mr. Otto Schaffer the 
American Optical Co. spoke “The Use 
the after dinner Chapter 
members. April 21, discussion 
tronics Flash Medical took 
place the Dormitzer Electric and Manu- 
facturing Co., led Mr. Henry Dormitzer. 
May 19, Mr. Paul Showstark the Beth 
Israel Hospital was host symposium and 
demonstration “Pola Lights Photography 
Surgical while Mr. George 
Ehrenfried the Polaroid Corp. spoke 
“History and Theory 


Chicago: June 16, Chapter members toured 
the new Department Photography Mt. 
Sinai Hospital under the guidance 
Head, Mr. Toni Kuzma. Afterwards several 
new motion pictures were shown dis- 
cussed. 

Mid-South: newest Chapter con- 
gratulated the zeal and energy with which 
they are starting. The organization meeting 
April was highly successful, and 
teen members have planned 
drive throughout their region the country. 
Not the least their accomplishments 
date the issuance the first number 
“The four-page publication 
photographic news and activi- 
ties. This endeavour under the able lead- 
ership Chairman Alex Gravesen the 


Kennedy Hospital, Memphis. 


New York: May 28, Warren Sturgis spoke 
Practical Application Motion Pictures 
the Explanation Medical and 
showed several the latest films produced 
his company. Dr. Kenneth Tydings then 
discussed three-dimension motion pictures 
medicine and projected surgical film made 
with apparatus which has developed. Ofh- 
cers for the coming year, elected this time, 
will be: Chairman, Jerry Weinstein: Vice- 
Chairman, Robert Wolf: Secretary, Barbara 
Treasurer, Richard Carter. 


Northern Ohio: April Mr. Richard 
Carlson Visual Service was 
guest speaker, describing and presenting va- 
ried uses soundstriped film the new 
Bell Howell Projector. Plans for the 
Annual Salon members, prints were made. 


Rochester, N.Y.: April 21, “The Role 
Photography Medical and 
“The Role Drawing Medical 
were subjects papers presented 
Dr. Milton Bohrod Rochester Gen- 
eral Hospital, and Prof. Natt Jacobs 
the University Rochester, respectively. May 
19, the Annual Meeting the Chapter 
was held, which several aspects and prob- 
lems stereo photography were presented. 
Those taking part the symposium were: 
Roger Loveland, Hoesteroy, and 
Lawrence Reynolds. 

Southern California: May 21, Bill Sokol pro- 
jected color slides part his “Talk about 
and Lee Brown gave 
tion “Insect June 18, re- 
view plans for forthcoming Annual Meet- 
ing the Los Angeles was 
coupled with “Motion Picture 
wherein Wexler showed films and gave 
pointers lighting techniques for surgical 
motion pictures. 

Texas: May 23, the Annual Meeting the 
chapter was held Galveston, which the 
following officers were elected for the coming 
Chairman, Lloyd Willard: Secretary, Bruce 
Gray: Treasurer, Christopher. 

Upper Midwest: May and 17, most 
successful Annual Meeting the chapter was 
held Rochester, which were 
elected: President, Ervin Vice- 
President, Verlin Yamamoto: Secretary-Treas- 
urer, Lardner Coffey. forty 
members plus their guests attended, including 
several well-known members the Chicago 
Chapter. During the Business Meeting ques- 
tions general policy were discussed, 
regard the establishment Print Com- 
mittee and Annual Exhibit, trial news- 
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annual 


papers: 


letter, 
Chapter Award. 
devoted 
niques Medical Art (Russell Drake); 
Photographs Exhibition Mate- 
(Verlin Yamamoto): “Endoscopic Pho- 
tography” (Louis Nichols); “George 
Eastman House Slide-Tape (H. 


“Explosive Influences the Operat- 


possibility 


ACTIVITIES 


George Lefeber and McDonald Smith 
the Texas Chapter, and newly joined na- 
tional members, along with Dr. Pom- 
erat, won Silver Medal the Scientific 
Section the recent American Medical As- 
sociation Convention. Their 
trated work done Dr. 
ratory the University Texas “Tissue 
Culture the Service 


Warren Sturgis has been elected Treasurer 


the New York Film Council. 


Duncan has sent printed Annual 
Report for 1951-52 the activities his 
group the Department Photography 
the Medical School, The University Dur- 
ham, King’s College, England. 
shows beyond doubt that Mr. Duncan and 
his associates have been extremely active. 


David Lubin has left the Cleveland area 
and now the Kingsbridge Veterans Ad- 
ministration Hospital, Bronx, N.Y. The New 
York Chapter looking forward putting 
him work. 


Arthur Bodkins has just been appointed 
Vice President the Depix Division the 
Polalite Corporation, Whitestone, 
land. will engaged directing re- 


search and development motion 


pictures. 


MEMBERS 
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ing (Dr. Albert Faulconer, Jr.). The 
Annual Banquet was held that evening, 
which the feature was Studies 
following morning several special demonstra- 
tions were arranged: 
(S. McComb): “Gross Specimen 
(E. Miller). 


Robert Golden was co-author special 
report for the U.S. Navy (Report 372) en- 
titled “Depth Dose Measurements Beta-ray 
Isotopes with Photographic 


Edward Bowman, under the supervision 
Dr. Monroe Rosenbloom, began 
extensive research program earlier this year 
the use infrared photography diag- 
nostic aid the detection breast carcinoma. 


regret that failed report that 
William Robinson was awarded over 
year ago the U.S. “Award for Su- 
perior medical photog- 
raphy. This one the highest awards 
civil service employee may receive from the 
U.S. Army. 


Dr. Nichtenhauser had paper entitled 
Development the Short Film Medi- 
the Med. Educ., 28:53-61 and 
(1953). also collaborated with 
Coleman and Ruhe paper that 
appeared the Health Education 
Council (1953) entitled “Films Psychiatry, 
Psychology and Mental Health”. 


Jay Fox reports that his 16mm film en- 
among the “The Best and was awarded 
NACSA Trophy the Nippon Amateur 
Cine Slide Association, Tokyo, Japan. The 
film was time-lapse study caterpillar 
emerging from 2mm egg. 
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work the correlation photography and 
photosynthesis. has also completed 
monograph the skunk cabbage, illustrated 
photography. 


Dr. Rosenthal now associated with 
Yale University where, addition other 
duties, engaged research close-up 
stereophotography the eye. 


ANNOUNCEMENT 


The Association Medical Illustrators 
has resumed publication its 
journal under the name the Journal 
the Association Medical 
tors, formerly known Graphics. The 
issue now preparation will avail- 
able before September 
Copies may procured charge 
one dollar notifying the Business 
Manager, Miss Kathleen Mackay, 
Woodruff Memorial Building, Emory 
University, Georgia. The Journal shall 
published annually, and shall con- 
tain articles, book reviews, exhibit 
reviews, and other items interest. 


DEGREE PHOTOGRAPHY 


The Rochester Institute Technology, 
which has one its ten departments, the 
Neblette, has been granted approval con- 
duct courses leading the bachelor science 
degree. Although details have not been com- 
pleted expected that students entering 
the fall 1953 will able 
continue study toward bachelorate degree 
they desire. This act became 
the last week June when the New York 
State Board Regents gave 
sion move ahead with its plan. Students 
seeking the B.S. degree will carry courses 
common with those students working for 
Associate Applied Science degree. The 
granted after two three 
work, but those wanting bachelorate will 
required take additional courses 
qualify for the B.S. 


Your Association 


LETTER THE EDITOR 
Dear Sir: 

should like comment the paper 
entitled “The Photography Gross Speci- 
Ella May Shackleford Breckenridge 
and Béla Halpert. 


There some excellent ideas this 
paper which will bear repetition from time 
time. However, there are also some ideas 
which are highly debatable and others which 
are far from clear. say that “It rarely 
desirable photograph gross specimens 
their fresh unprepared certainly rash, 
since most doctors much prefer see speci- 
sible. The next statement, “Due the effect 
oxygen the red blood cells such speci- 
mens acquire unnatural implies that 
surgeons work oxygen-free atmosphere. 
The paper goes list advantages 
fixed over fresh specimens. Apparently the 
authors have mind specimens containing 
saccate hollow organs, tumors, etc., which, 
when fresh will sag bulge. 
not clearly made and might lead the in- 
experienced photographer believe that 
fresh specimen which shows its natural 
form. 


The paragraph shadows also very con- 
fusing and misleading. un- 
derstand why eliminating the background 
shadows “deprives the picture natural 
adjuvants perspective, sharpness and de- 
Since gross specimens are rarely 
two-dimensional include many 
curved surfaces, the business about angles and 
right angles entirely unacceptable. How 
does one distance” “an angle 

The authors turn “about when they 
say, “There should awareness for attrac- 
tiveness the environs and for artistic ap- 
pearance the The next sentence 
stresses again the usual criterion for good 
gross specimen show what 
the doctor wants see “with the least pos- 
reconcile the two statements. 


Respectfully, 
PERCY BROOKS, 
Department Photography, 
Cornell University Medical 


College, 
New York, N.Y. 
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ANNUAL MEETING 


MONDAY, AUGUST 
8:30 REGISTRATION 


10:00 am. CALL ORDER. Graham 
Eddy, FBPA, President: Chief, Medical 
Illustration Division, Veterans Administra- 
tion, Washington, D.C. 


WELCOME. William Martinsen, 
FBPA, General Chairman, 23rd Annual 
Meeting: Chief, Medical Illustration Lab- 


oratory, Veterans Administration Center, 


Los Angeles, Calif. 


THE BASIS FOR CERTIFICATION. 
Thomas Barret, Manager, Veter- 
ans Administration Research Hospital, Chi- 
cago, 


REPORT 
BUSINESS MEETING. 


AFTERNOON SESSION 


Meeting Walt Disney Studios, arriving 
1:15 p.m. 


1:30 LUNCHEON 


DEMONSTRATION 
ANIMATION. Wolfgang von Reith- 
ermann, Walt Disney Productions, Bur- 
bank, Calif. 


FILM BEHIND THE SCENES. 
Film shows the Disney Studios, its produc- 
tion facilities and operations. 


FILM THE LIVING DESERT. 

First full feature length Disney True Life 
Adventure, scheduled for completion 
time for showing the Annual Meeting. 


HOTEL STATLER 


PROGRAM LOS ANGELES CALIFORNIA 


EVENING SESSION 
Hotel Statler 


7:30 pm. SESSION DEVOTED 
PROJECTION COLOR SLIDES. 


When possible the producers the slides 
will present discuss the slides and 
answer questions. 


TUESDAY, SEPTEMBER 


ALL DAY SESSION DEVOTED 
MOTION PICTURE TECHNOLOGY 


THE CLINICAL 
SHORT SHORT 
David Ruhe, M.D.: Director, Medical 
American Medical Colleges, Chicago, 


TECHNIQUE FOR EXTREME CLOSE- 
UPS OPHTHALMIC CINEMATOG- 
RAPHY. Robert Leonard; Department 
Ophthalmology, Medical College Ala- 


bama, University Alabama, Birmingham, 


Ala. 


The photography ophthal- 
mic surgery will discussed. the use 
special lens equipment the Cine Spe- 
graphed from inch distance, using 
low wattage lamps. film demonstrates the 
results. 


EDITING THE MEDICAL MOTION 
PICTURE. Edward Hamilton, FBPA; 
Director, Department Visual Education, 
College Medical Evangelists, Los An- 
geles, Calif. 


paper and demonstration. The philoso- 
phy editing will discussed with its 
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applications the medical motion picture. 
Good splicing demonstrated. 
practice cutting color originals 
into and rolls demonstrated. Film 
illustrates etfectiveness. 


ANIMATION TECHNIQUES FOR 
MEDICAL MOTION PICTURES. Spen- 
cer Teel; Animation Artist, 
ler Productions, Hollywood, Calif. 


KAMM-TYPE HOSPITAL STAND AND 
THE HART MODIFICATION THE 
CINE KODAK SPECIAL CAMERA. Jack 
Fason: Chief, Medical Labora- 
tory, Veterans Administration Hospital, 
Denver, Colo. 


The American made, Kamm-Type Hospital 
Stand will shown and essential features 
discussed. The technical features the 
greatly revised Cine Special will present- 
ed, concluding with film produced with 
the above equipment. 


STAND FOR CAMERA AND CAM- 
ERAMAN SURGICAL MOVIE 
WORK. John Withee: Director, De- 
Hitchcock Foundation, Hanover, N.H. 

ladder-type camera stand, well tried and 
proven, will presented aid sur- 
gical movie making. 


PANEL EXPERTS. Wexler, 
Moderator, Productions, 
Hollywood, Calif. 


The panel will answer questions from the 
floor regarding any phase motion picture 
technology. 


EVENING SESSION 
7:30 SESSION DEVOTED 
PROJECTION MOTION PIC- 
TURES. 
When possible the film producers will 
present discuss the films and answer 
questions. 


WEDNESDAY, SEPTEMBER 


MORNING SESSION DEVOTED 
PHOTOMICROGRAPHY AND 
STEREOPHOTOGRAPHY 


THE PHOTOMACROGRAPHY IN- 
SECTS. Lou Gibson: Medical Division, 
Eastman Kodak Co., Rochester, N.Y. 


Your Association 


Paper covers the purposes 
insect photography, obtaining, subduing. 
and arranging the specimens and the 
cal considerations. The latter are similar 
for all fields photomacrography and are 
concerned with making 
tween the increased depth and the de- 
creased resolution small aperture. 


PHOTOMICROGRAPHY DIA- 
TOMS. William Sokol; Past President, 
So. Calif. Micro. Soc., Los Angeles, Calif. 
Discussion diatoms. What they are 
living and fossil how col- 
lect and prepare specimens. Photographic 
technique (bright field, Rheinberg, dark 
field, oblique) depends upon structure and 
size diatom. 


PHOTOMULTIPLIER EXPOSURE DE- 
VICE FOR PHOTOMICROGRAPHY. 
Frank Photo Research 
Burbank, Calif. 


CORRECT MOUNTING STEREO- 
GRAMS FOR PROJECTION. Simp- 
son: President, EMDE Products, Los An- 
geles, Calif. 

Principles governing correct mounting 
stereograms will discussed and demon- 
strated. 


Chief, Laboratory, 
Veterans Administration, Wood, Wis. 

Application teaching program 
ical medicine will discussed, well 
ment. Procedure brain surgery and vari- 
ous fields medicine will illustrated. 


3-D 
Zane Price: Research 
Dept. Infectious Diseases, School 
cine, Univ. Calif., Los Angeles, Calif. 
volved taking stereo 
through the binocular 
croscope, including examples work ac- 
complished. 


PROJECTION STEREO CLOSE-UP 
MOVIE, with explanatory remarks and 
technical data. Ernest Rosenthal, M.D.; 
Yale University School Medicine, New 
Haven, Conn. 


Your Association 


AFTERNOON SESSION DEVOTED 


MISCELLANEOUS TOPICS 


PREPARING SCIENTIFIC EXHIBITS. 
Lucille Medical Visual 
Education Dept., College Medical Evan- 
gelists, Los Angeles, Calif. 

Preferred procedure and scale model will 
presented demonstrate the points dis- 
cussed. 


HOSPITAL AND MEDICAL PHOTOG- 
RAPHY. Philip Bonnet, M.D., Fellow 
Massachusetts Me- 
morial Hospitals, Boston, Mass. 

Paper will include the growing place 
visual records patient care, teaching and 
research, the importance 
departmental relationships and proper in- 
centives, and ingredients 
department. 


NEGATIVE-POSITIVE COLOR FILMS 
TECHNIQUES AND APPLICA- 
TIONS MEDICAL PHOTOGRAPH- 
ILLUSTRATION. Verlin Yama- 
moto: Medical Laboratory, Vet- 
erans Administration Hospital, Des Moines, 
lowa. 
Ektacolor negative and print films will 
discussed terms advantages and limita- 
tions, illustrated slides. 


COLOR TRANSPARENCY CHANGES 
DUE VARIABLES. Alex Grave- 
sen: Chief, Medical Laboratory, 
Veterans Administration Hospital, Mem- 
phis, Tenn. 


SURGICAL PHOTOGRAPHY WITH 
THE LEICA. Jack Fason, Chief, Medical 
Laboratory, Veterans Adminis- 
tration Hospital, Denver, Colo. 
Techniques for surgical photography with 
the 35mm camera will shown. Adher- 
ence hospital operating room safety pro- 
cedures will emphasized. 


SIMPLE REFLECTOR FOR CAVITY 
ILLUMINATION. David Lubin, 
Kingsbridge Veterans Administration Hos- 
pital, Bronx, N.Y. 

Paper describes simple lighting fixture em- 
ploying midget flashbulbs. The 
placed immediately adjacent the lens 
providing near axial illumination. Its use 
simplifies the photography otherwise 


subjects. 
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TECHNIQUE CONTRAST CON- 
TROL SENSITIZED MATERIAL. 
Visual Education, Baylor University, Col- 
lege Medicine, Houston, Tex. 

Paper describes chemical contrast control 
method. 


PHOTO OFFSET PLATE MAKING 
Gullixson: 
Los Angeles, Calif. 

Rapid method for master multilith repro- 


duction line, type and halftone copy 
diazo process. 


EVENING SESSION 
7:00 p.m. NATIONAL BROADCAST- 
ING COMPANY STUDIOS, Hollywood, 
Calif. technical papers session, devoted 
problems arising out the growing 
alliance between television and medicine. 
9:00 p.m. SMOKER. 


get-together. 


THURSDAY, SEPTEMBER 


MORNING SESSION DEVOTED 
THE ROLE PHOTOGRAPHY 


PHOTOGRAPHY RESEARCH. Os- 
car Richards, Ph.D., Research 
Supervisor for Biology, American Optical 
Co., Research Center, Southbridge, Mass. 
The application photography for deriv- 
ing information comes from its sensitivity 
radiation, including light. Applications 
will discussed illustrate how 
raphy aids research gain new and greater 
knowledge. 


METHOD MOTION AND TIME 
ANALYSIS FOR THE EVALUATION 
PROSTHETIC DEVICES. Marvin 
Junior Psychologist, Department 
Engineering, University California. 
Los Angeles, Calif. 


INFORMATION 
MICROGRAPHS. Edward 
Department Bacteriology, University 
California, Los Angeles, Calif. 

Electronmicrography extends beyond pho- 
tography means recording. can 
reveal phenomena and give new informa- 
tion not otherwise obtainable. example 
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electronmicrography viruses attacking 
cells species Nocardia. The virus 
resembles viruses higher plants and af- 
fords simplified model for the study 
the mode viral attack cell. 


METHOD FOR MULTICOLOR RA- 
DIOGRAPHY. Ehrlich, Acme Legal 
Service, San Francisco, 

Since X-rays varying intensities pene- 
trate different depths tissue, three expo- 
sures may made the immobilized 
patient the normal manner. The re- 
sultant films are copied photographically 
and these intermediates are printed 
matrix material and dye 
produced. The finished color print 
combined X-ray duplicate with each color 
corresponding one X-ray intensity. 


HIGH-SPEED MOTION PICTURE IN- 
VESTIGATION CARDIOLOGICAL 
PHENOMENA. Dale GILLETTE and 
Eleanor Gerlach, Cedars Lebanon Hos- 
pital, Los Angeles, Calif. 

Investigation involves the use high-speed 
color motion pictures, 
scope, and the electrocardiograph. 


SECOND BUSINESS MEETING. 


AFTERNOON SESSION DEVOTED 
SPEED FLASH TECHNOLOGY 


PRACTICAL METHODS APPLY- 
ING AND USING SPEEDLIGHT. Harry 
Parker; American Speedlight Corp., 
New York, N.Y. 

Discussion will cover speedlight design, 
equipment standardization, and methods 
applicable the use speedlights 
medical and biological photography. 


FLASH TUBES. Carlson; Engineer- 
ing Dept., General Electric Co., Nela 
Park, Cleveland, Ohio. 

Discussion will cover types, tube efficien- 
cies, reflector design. 


VERSATILE ELECTRONIC- FLASH 
POWER UNIT. Frank Crandell; Cali- 


fornia Institute Technology, Pasadena, 


Calif. 


PHOTO TRUCK FOR CLOSE-UP 
PHOTOGRAPHY. Lloyd Matlovsky; Chief 
Photographer, Los Angeles County Hospi- 
tal, Los Angeles, Calif. 
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light truck mounting electronic speed- 
flash unit and camera stand will de- 
scribed. Field finding and 
reticle upon area photographed. 


EVENING SESSION 


6:30 COCKTAIL PARTY. 


The Eastman Kodak Company our host. 


ANNUAL AWARD BAN- 


QUET. 


Prominent speaker and 
formal dress. 


SALON: Prints and transparencies will 
hung the exhibition room housing 
the Commercial Exhibits. Several special 
exhibits will displayed, 
exhibit from the devoted The 
History Medical Illustration; another 
from the U.S. Naval Medical School and 
possibly one from the Royal Photographic 
Centenary Medical Photog- 
raphy. 


COMMERCIAL EXHIBITORS: American 
Speedlight Corporation; Ansco; Atkinson 
Laboratories; Bausch Lomb Optical Com- 
Berndt-Bach (Aurecon); Lester Dine; 
Pont Nemours and Company; 
Eastman Kodak Company; EMDE Prod- 
ucts; Erb Gray; Oscar Fisher; Kling 
Photo; Mitchell Camera Corporation; 
Saltzman, Inc.; Silge Kuhne. antici- 
pate other exhibitors addition above. 


OTHER ACTIVITIES: For Friday, Sep- 
tember trip planned Corriganville, 
Calif. This Movie Ranch, the location 
many fabulous movie spectacles and 
most Western style movies. addition 
seeing the streets, villages and forts 
this 2000 acre Movie Ranch, and meet- 
ing Corrigan person, there will 
Western style barbeque, complete 
with Chuck Wagon and Western music. 


LADIES’ PROGRAM: complete pro- 
gram including visits world famous 
Market will occupy the ladies not 
attending the technical sessions. 


REGISTRATION: you have not al- 
ready registered, AIR MAIL TELE- 
GRAPH registration NOW! 


OFFICIAL PHOTOGRAPHER: Pierre 
LeDoux. 
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NEW B.P.A. MEMBERS 
(April through June, 1953) 


Francis Abney, Woodland Hills, Calif. 

Robert Barter, M.D., Washington 16, D.C. 

William Beck, Jr., Fort Howard, Md. 

Harold Belyea, Syracuse, N.Y. 

Robert Benassi, Augusta, S.C. 

Harold Boyer, M.D., Las Vegas, Nev. 

Martha Brunings, Rochester, N.Y. 

Richard Buckingham, M.D., Oak Park, IIl. 

Valentine Connolly, Staten Island N.Y. 

Edgar Covert, Denver, Colo. 

Dr. Thieran Cromartie, Tuskegee, Ala. 

John Danchertsen, Houston, Tex. 

Joseph Dant, Dublin, Ga. 

Donald Douglas, M.D., New York, 
N.Y. 

Edward Entin, Bronx, N.Y. 

Sidney Falkowitz, Forest Hills, N.Y. 

Jack Fletcher, Memphis, Tenn. 

Friend, Atlanta, Ga. 

Leonard Fulton, Camden, 

Walter Eugene Furr, M.D., Cleveland, 
Ohio 

Anthony Gavey, M.D., Springfield, Ohio 

William Glass, M.D., Bridgeport Conn. 

Aureo Gutierrez, M.D., Manila, Philip- 
pines 

Fletcher Hall, M.D., Santa Monica, Calif. 

Eloise Hammes, Birdsboro, Pa. 

Hartenbower, Kingston, Wash. 

Charles Haseltine, M.D., Oshkosh, Wis. 

Dr. Lowell Heisey, Bridgewater, Va. 

Alfred Henderson, M.D., Wanamassa, 

Sou Jie Ho, M.D., Rochester, N.Y. 

Barbara Jacobs, Brookline, Mass. 

Frances Johnson, Madison, Wis. 

James Johnson, Rochester, N.Y. 

Harlan Kelley, Denver, Colo. 

Joseph Kelly, New Rochelle, N.Y. 

Dr. Abel Lajtha, New York, N.Y. 

Frank Lavernia, M.D., Havana, Cuba 

George Lefer, Galveston, Tex. 

David Lilly, Morgantown, W.Va. 

Ray Lookofsky, Bronx, N.Y. 

David Lurie, Rochester, N.Y. 
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Kenneth Scott McCarty, Forest Hills, N.Y. 

Moose, M.D., San Bernardino, Calif. 

Harold Morgan, M.D., Newton, Kan. 

Robert William Myers, M.D., Newton, Kan. 

Chester Neese, Fergus Falls, Minn. 

Jack Parlow, York Mills, Ont., Canada 

Gus Piros, St. Louis, Mo. 

Rosebud Lane Preddy, Bellflower, Calif. 

Robert Ranquist, M.D., Chicago, IIl. 

Irving Richman, M.D., Beaumont, Tex. 

James Reberts, M.D., Los Angeles, Calif. 

James Travis Robinson, Jr., M.D., Kansas 
City, 

Saul Rosenverg, M.D., Bridgeport, Conn. 

Jean Rossano, Quebec, Province Quebec, 
Canada 

Dr. Peter Roy, Jacksonville, Fla. 

Herbert Sacher, Far Rockaway, N.Y. 

Carmelita Salazar, Lakewood, Calif. 

Anthony Salerno, Corona, N.Y. 

Felix Schillesci, New Orleans, La. 

Harold Schwartz, M.D., Cleveland Heights, 
Ohio 

Leon Schwartz, Rochester, N.Y. 

William Secor, Syracuse, N.Y. 

Hyman Shaffer, Newton, Mass. 

Gershon Shapira, Jerusalem, Israel 

McDonald Smith, Galveston, Tex. 

Merian Smith, Madison, Wis. 

Melvin Spira, Augusta, Ga. 

Howard Stitt, M.D., Cincinnati, Ohio 

Robert Stolar, M.D., Washington, D.C. 

Margaret Ann Storkan, M.D., Los Angeles, 
Calif. 

Virginia Strandvold, Newton, Conn. 

Joseph Strong, M.D., Elyria, Ohio 

Leonard Supple, M.D., Beacon, N.Y. 

Cyril Surington, M.D., Erie, Pa. 

Harland Swift, Venice, Calif. 

Errol Thompson, M.D., New York, N.Y. 

Frank Turchik, M.D., Trumbull, Conn. 

Dr. Michael Turoff, Brooklyn, N.Y. 

Kenneth Tydings, Long Beach, N.Y. 

Frank Velkas, Middletown, Ohio 

Allen Walker, M.D., Lakewood, Ohio 

Wexler, Los Angeles, Calif. 

Louis Winer, M.D., Beverly Hills, Calif. 

Eliyahu Zahavy, Israel Defence Army, Israel 


—— ¢ 


For Information Concerning Membership the Biological Photographic Association, 
Write the Administrative Secretary, 533 57th Street, New York 19, 


| 
‘ex 
3 
: 
| 
| 
| 


CONTRIBUTING 


MEMBERS 


Allan J. Allston 

Alexis A. Alvey 

Mason Baird, M.D. 
Harold Baitz 

Banones 

Earl Bartlett 

Edna Barker 
Malcom Barnes, M.D. 
S/Sgt. Barrus 
Oscar Becker, M.D. 
John Beiter 

Tibor Benedek, M.D. 
Knute Berger, M.D. 
Bergman 
Keturah D. Blakely 

Rush Maxwell Blodget, Jr., M.D. 
Percy Brooks 

Adrion Brothers 
Robert Brown 

Brownell 

James Brubaker 
Joseph D. Brubaker 

Cora Burgess 

Jasper Bush, Jr., M.D. 
Maurice Button 
William Cameron 
William Campbell 
Julian Carlile 

Herman Chandler 
John Colburn 

Philip Conrath 
Samuel Corson 
Harold Davidson, M.D. 
Marian Dawes 

John Donaldson, M.D. 
Edward Drewello 

Duraiswami, M.D. 
Graham Eddy 

Dr. Edmond Farris 
Deam Ferris 

Paul Flory 

Wilson Footer, M.D. 
Jay Fox 

Julius Fuchs, M.D. 
Gaskins 

John Gaughan 

Boas Gibson 

Lou Gibson 

Luther Gilliam 

Jane Glaser 

Glover, M.D. 
Gerald Gombert 
Fritz Goro 

Rev. Grant 

Alex Gravesen 
Bruce Gray 

Avis Gregersen 

Richard Grill 


Harvey Gunderson 
Don Hall 

Ferdinand Harding 
Hal B. Hayes 

Rudolph Henning 
leslie E. Hier, Jr. 
David Hilbrand 

Paul H. Hollinger, M.D. 
Charlotte Holt 
Nathan Horton 
Carlos Houghton 
Wayne M. Hull, M.D. 
Maria 

John Isbister, M.D. 
Joseph Jackson 
Myrtle E. Johnson 

Vv. M. Jordan, M.D. 

George Jorgensen 
Nathan Kantor 
Julin 

Rita Pauline Kelly 
John Kroll 

Victor Landi 

John Langton, M.D. 
Thomas Lannon 
Mervin LaRue, Sr. 
James Law 

Pierre LeDoux 
Henry Lester 

leo M.D. 
Albert Levin 

Cramer Lewis 
Gerald Lindley 

Loveland 

Don Loving 

Richard Malcomson 
Robert Mallory M.D. 
William Martinsen 
Stanley McComb 
Ervin Miller 
Joseph Edward Mineo 
Clark Moore, Jr. 
James Moore 
Henry Morris 

Myers, M.D. 
Bert Newkirk, Jr. 
Merwyn Orser 
Edgar Pagé 

Horry W. Parker 

Ann Pass 

William Perry 
Leonard Perskie 
Philip Peterson 
Henry Pickett 
Morris Pickett 
Robert Polk 

Inez Porter 

Dr. Arthur Proetz 
Dr. William Quijano 


S. M. Rabson, M.D. 
Benjamin T. Ramspott 
Chester Reather 
Charles Reiner 
George Reis 
Joseph Reno, M.D. 
Retherford 

Rose Reynolds 

Dr. Oscar Richards 
Dr. Edward Robbins 
William Robinson 
Dr. George Royer 
David Ruhe, M.D. 
Frank Ruslander 
Robert Sage 

Lucien St. Laurent 
Max Scheerle 

Dr. Richard Schiller 
Stirling Schmoyer 
Anne Scott 

Sidney Shapiro 

Anne Shiras 

Paul Showstark 
George Sickel, M.D. 
Dr. Fred Sielaff 
Stanley Simmons 
David Snaddon 
George Spuda 

Steadman, M.D. 
Stein, M.D. 
William Stevenson 
Joseph Strong, M.D. 
Calvin Stucker 
Warren Sturgis 


Sunny 
Cyril Surington, M.D. 
Wilson A. Swanker, M.D. | 
William Taylor 
Dr. Harvey Thorpe 

Howard Toenniges 

Harris Tuttle 

Masaru Uehara 

Lloyd Varden 

Leon Vincent 

Dr. Roman Vishniac 

Waerner 

Charles 

Julius Weber 

Stewart Webster 

Weiss, M.D. 

Laurence Whitman 

Frank Wilbor 

Leonard 

Lloyd Wolf 

Dr. Wong 

Thomas Wood 

Verlin Yamamoto 

Theodore Zbinden 

Stella Zimmer 


4 | 
j 
| : 
| 
| 
i 
| 
| 
' 
| 
| 
| 
| 
| | 


SUSTAINING MEMBERS 


AMERICAN SPEEDLIGHT CORPORATION GRAFLEX, INC. 

ANSCO HARRISON HARRISON 

BAUSCH LOMB OPTICAL COMPANY KLING PHOTO SUPPLY CORPORATION 
BELL HOWELL COMPANY MEDICAL PRESS, INC. 

BURLEIGH BROOKS COMPANY PAILLARD PRODUCTS, INC. 

CORECO RESEARCH CORPORATION PHOTO RESEARCH CORPORATION 
ELGEET OPTICAL COMPANY POLAROID CORPORATION 

OSCAR FISHER COMPANY SALTZMAN, INC. 

GAMMA INSTRUMENT COMPANY SILGE KUHNE 

GERMAN, INC. WOLLENSAK OPTICAL COMPANY 


FELLOWS the ASSOCIATION 


JOHN BEITER JOSEPH HAULENBEEK DR. ADRIANUS 
LAURENCE BROWN NATHAN HORTON DR. ARTHUR PROETZ 
JULIAN CARLILE LEONARD JULIN DR. OSCAR RICHARDS 
LARDNER COFFEY MERVIN LaRUE HENRY ROGER 

RALPH CREER HENRY LESTER DR. GEORGE ROYER 
GRAHAM EDDY ALBERT LEVIN FRANK RUSLANDER 
DR. EDMOND FARRIS ROGER LOVELAND ALBERT SADLER 

LOUIS PAUL FLORY DAVID LUBIN ROBERT SAGE 

JAY FOX ADOLPH MARFAING SIDNEY SHAPIRO 
ARTHUR FUCHS WILLIAM MARTINSEN ANNE SHIRAS 

LOU GIBSON LEO MASSOPUST WILLIAM STEVENSON 
AVIS GREGERSEN JOHN MAURER WILLIAM TAYLOR 
ALLEN HANCOCK STANLEY McCOMB HARRIS TUTTLE 

DR. PETER HANSELL HENRY MORRIS LLOYD VARDEN 
FERDINAND HARDING WILLIAM PAYNE STELLA ZIMMER 


LEONARD PERSKIE 


FELLOWSHIP PROCEDURE 


Members may propose for Fellowship the BPA other members whom they consider 
worthy recognition. eligible for Fellowship candidate must have been 


member the Association for five consecutive years and must possess one more 
the following qualifications: 


Superior craftsmanship still motion picture photography biological subjects. 
Ability photographic research new methods materials. 


(These require submission evidence.) 


Meritorious contributions photography overall through 
organizational work. 


Two sponsors are required. The sponsors should well acquainted with the candidate’s 
work and should ready furnish the Board with details his experience and 
achievements. Those who wish sponsor member whom they believe eligible 
should request Fellowship Application form from the Secretary the Fellowship Com- 
mittee: Miss Anne Shiras, Photographic Department, Magee Hospital, Pittsburgh 13, 
Pennsylvania. 


3 
1 
: 
=) 
at 
. 


CONTEINTS 


JOURNAL THE BIOLOGICAL PHOTOGRAPHIC ASSOCIATION 


Volume 21, Number August, 1953 


STORAGE NITRATE AMATEUR STILL-CAMERA 
FILM NEGATIVES Calhoun 


INFRARED PHOTOMICROGRAPHY WITH THE ELECTRON 
IMAGE CONVERTER TUBE Charles Maresh 


TIME-LAPSE CINEPHOTOMICROGRAPHIC APPARATUS 
Lewis Koster 


MEDICAL ILLUSTRATION AND PSYCHIATRY William Campbell 


STEREOSCOPIC PHOTOGRAPHY BIOLOGICAL SPECIMENS 
WITH ORDINARY CAMERA Valentine Connolly 


PHOTOGRAPHY MEDICINE AND SURGERY Frank Smith 
THE SOCIETY PHOTOGRAPHIC ENGINEERS Edward Kaprelian 


All reviews the Editor except 
that noted Oscar Richards 


NEW PRODUCTS 


Chapter Activities Members, An- 
nouncements, Letter the Editor, Program for the 
23rd Annual Meeting, and New B.P.A. Members 


CONTRIBUTING MEMBERS. 


SUSTAINING MEMBERS, FELLOWS THE ASSOCIATION, 
FELLOWSHIP PROCEDURE 


Inside Back Cover 


PRINTING HAMMERSMITH-KORTMEYER COMPANY, MILWAUKEE, WISCONSIN 


